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CARBOXYLIC ACID DERIVATIVE AND SALT THEREOF 



Abstract: 

The present invention provides a novel carboxylic acid compound, a salt thereof 
or a hydrate of them useful as an insulin sensitizer, and a medicament 
comprising the compound as an active ingredient. That is, the present invention 
provides a carboxylic acid compound represented by the following formula, a salt 
thereof, an ester thereof or a hydrate of them. <CHEM> Wherein R<1> 
represents a hydrogen atom, hydroxyl group, halogen, carboxyl group, or a C1-6 
alkyl group etc., each of which may have one or more substituents; L represents 
a single bond, or a C1-6 alkylene group, a C2-6 alkenylene group or a C2-6 
alkynylene group, each of which may have one or more substituents; M 
represents a single bond, or a C1-6 alkylene group, a C2-6 alkenylene group or a 
C2-6 alkynylene group, each of which may have one or more substituents; T 
represents a single bond, or a C1-3 alkylene group, a C2-3 alkenylene group or a 
C2-3 alkynylene group, each of which may have one or more substituents; W 

represents a carboxyl group; represents a single bond etc. ; X represents a 

single bond, oxygen atom, a group represented by -NR<X1>CQ<1>0- (wherein 
Q<1> represents an oxygen atom or sulfur atom; and R<X1> represents a 
hydrogen atom, formyl group, or a C1-6 alkyl group etc., each of which may have 
one or more substituents), -OCQ<1>NR<X1>- (wherein Q<1> and R<X1> are as 
defined above), -CQ<1>NR<x1>0- (wherein Q<1> and R<X1> are as def ined 
above), ONR<X1>CQ<1>- (wherein Q<1> and R<X1> are as defined above), - 
Q<2>S02- (wherein Q<2> is an oxygen atom or -NR<X10>- (wherein R<X10> 
represents a hydrogen atom, formyl group, or a C1-6 alkyl group etc., each of 
which may have one or more substituents)) or -S02Q<2>- (wherein Q<2> is as 
defined above), (wherein, provided that R<X2> and R<X3>, and/or R<X4> and 
R<X5> may together form a ring, Q<3> and Q<4> are the same as or different 
from each other and each represents an oxygen atom, (O)S(O) or NR<X10> 
(wherein NR<X10> is as defined above)); Y represents a 5- to 14-membered 
aromatic group etc., which may have one or more substituents and one or more 
hetero atoms; and the ring Z represents a 5-to 14-membered aromatic group 
which may have 0 to 4 substituents and one or more hetero atoms, and wherein 
part of the ring may be saturated. 
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(57) The present invention provides a novel carbox- 
ylic acid compound, a salt thereof or a hydrate of them 
useful as an insulin sensitizer, and a medicament com- 
prising the compound as an active ingredient. That is, 
the present invention provides a carboxylic acid com- 
pound represented by the following formula, a salt there- 
of, an ester thereof or a hydrate of them. 



=^L— X«T-^^M— 



W 



0) 



Wherein R 1 represents a hydrogen atom, hydroxyl 
group, halogen, carboxyl group, or a alkyl group 
etc., each of which may have one or more substituents; 
L represents a single bond, or a C^q alkylene group, a 
C 2 . 6 alkenylene group or a C 2 . 6 alkynylene group, each 
of which may have one or more substituents; M repre- 
sents a single bond, or a C^g alkylene group, a C 2 . 6 



alkenylene group or a C 2 . 6 alkynylene group, each of 
which may have one or more substituents; T represents 
a single bond, or a C A . 3 alkylene group, a C 2 . 3 alke- 
nylene group or a C 2 . 3 alkynylene group, each of which 
may have one or more substituents; W represents a car- 
boxyl group; 

represents a single bond etc. ; X represents a single 
bond, oxygen atom, a group represented by 
-NR X1 CQ 1 0- (wherein Q 1 represents an oxygen atom 
or sulfur atom; and R X1 represents a hydrogen atom, 
formyl group, or a C^g alkyl group etc., each of which 
may have one or more substituents), -0CQ 1 NR X1 - 
(wherein Q 1 and R X1 are as defined above), 
-CQ 1 NR x1 0- (wherein Q 1 and R X1 are as def ined 
above), ONR x1 CQ 1 - (wherein Q 1 and R X1 are as de- 
fined above), - Q 2 S0 2 - (wherein Q 2 is an oxygen atom 
or -NR X1 °- (wherein R X1 ° represents a hydrogen atom, 
formyl group, or a C^ 6 alkyl group etc., each of which 
may have one or more substituents)) or -S0 2 Q 2 - 
(wherein Q 2 is as defined above), (wherein, provided 
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that RX 2 and R X3 , and/or R X4 and R X5 may together form 
a ring, Q 3 and Q 4 are the same as or different from each 
other and each represents an oxygen atom, (O)S(O) or 
NR X1 ° (wherein NR X1 ° is as defined above)); Y repre- 
sents a 5- to 14-membered aromatic group etc., which 



may have one or more substituents and one or more 
hetero atoms; and the ring Z represents a 5-to 1 4-mem- 
bered aromatic group which may have 0 to 4 substitu- 
ents and one or more hetero atoms, and wherein part 
of the ring may be saturated. 
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Description 

Technical Filed of the Invention 

5 [0001] The present invention relates to a novel carboxylic acid compound useful for prevention or treatment of hy- 
perglycemia, hyperlipemia and inflammatory disease, a salt thereof or a hydrate of them, and to a medicament com- 
prising them. 

Prior Art 

10 

[0002] Diabetes mellitus refers to a durable hyperglycemic condition attributable to the absolute or relative shortage 
of intrinsic insulin (blood glucose-depressing hormone produced and secreted from Langerhans islet p cells in the 
pancreas), and in this disease, metabolic abnormalities caused by this condition appear as various morbid states. 
[0003] Diabetes mellitus is classified roughly into insulin dependent diabetes mellitus (IDDM) that is type 1 diabetes 
15 mellitus, for treatment of which insulin administration is absolutely necessary, non insulin dependent diabetes mellitus 
(NIDDM) that is type 2 diabetes mellitus, and other diabetes mellitus (secondary diabetes mellitus; diabetes mellitus 
occurs as one symptom of other diseases). 

[0004] Inparticular, as life-style ismodernized, NIDDM is rapidly increased due to overeating and lack of exercise, 
thus causing a social problem. While IDDM occurs mainly in infants, NIDDM occurs in middle-aged or elderly persons, 
20 to account for the majority of diabetes mellitus in Japan. It is said that NIDDM occurs owing to insulin function-sup- 
pressing factors (insulin resistance) such as overeating, lack of exercise, obesity and stress in addition to hereditary 
factors. 

[0005] Since excessive intake of calories and obesity resulting from lack of exercise are related to diabetes mellitus 
as described above, the therapy is based on 3 kinds of therapies, that is, dietary therapy, exercise therapy and enem- 
as otherapy. 

[0006] However, there are not a few cases where dietary therapy and exercise therapy are hardly to conduct because 
of an increase in the number of persons of advanced age in this aging society in recent years. 
[0007] In chemotherapy of NIDDM, sulfonyl urea (SU) medicines such as Tolbutamide, Chlorpropamide and Tola- 
zamide and Biguanide (BG) medicines such as Metformin hydrochloride and Buformin have been used as oral blood 

30 glucose depressants, but the morbid state of NIDDM is characterized by insulin deficiency and insulin resistance, and 
it cannot be said that the SU medicines stimulating insulin secretion from pancreatic (3 cells are effective therapeutic 
medicines for patients with NIDDM condition, where the insulin secretion potential is well but adequate blood glucose 
control is not achieved in target organs due to insulin registance, thus permitting hyperglycemia. Further, the BG med- 
icines may permit the onset of lactic acid acidosis, so use of such medicines is limited to a certain extent. Further, 

35 these chemicals often caused severe hypoglycemia as a side effect. 

[0008] To solve these problems, development of chemicals with a new working mechanism is advancing, and thia- 
zolidine derivatives such as Troglitazone, Pioglitazoneand Rosiglitazone are called insulin sensitizers, and these chem- 
icals recently attract attention because they can ameliorate insulin resistance (or enhance the action of insulin) and 
lower blood glucose without promoting secretion of insulin from the pancreas. 

40 [0009] It has been revealed that these thiazolidine-type chemicals induce differentiation of adipocytes, and exhibit 
their action via an intranuclear receptor PPARy (peroxisome proliferator-activated receptor gamma: a transcriptional 
factor important for differentiation of adipocytes) (J. Biol. Chem., 270, 12953-12956, 1995). By the differentiation of 
preadipocytes, immature and small adipocytes with less secretion of TNFa, FFA and leptin are increased thus resulting 
in amelioration of insulin resistance. 

45 [0010] Thiazolidine derivatives such as the above Troglitazone, Pioglitazone and Rosiglitazone also act as agonists 
for PPARy, to exhibit the effect of ameliorating insulin resistance. 

[0011] Besides PPARy, PPAR subtypes such as a, p(5) etc. have been found, any of which regulate expression of 
genes involved in lipid metabolism. The homology of each subtype among different biological species is higher than 
the homology of these subtypes in the same species, and with respect to distribution of each subtype in tissues, PPARy 

50 is located substantially in adipose tissues while P PA Roc occurs mainly in the liver, heart and kidney, and therefore it 
was considered that each subtype has an independent function. In recent years, it has been revealed that PPARy 
mainly mediates lipid anabolism by promoting expression of a group of genes for LPL, acyl-CoA carboxylase, GPDH 
etc. to convert glucose into lipid and storing the lipid, while PPARa mediates lipid catabolism by regulating expression 
of a gene group involved in intake of fatty acids into cells and oxidation thereof to decompose lipid. 

55 [0012] Moreover, researches concerning relationships between particular subtypes of PPAR and various diseases 
have been widely conducted in recent years (J.Med.Chem., 2000, 43(4), 527-550; Trends Cardiovasc. Med., 2000, 
10, p238-245). 

[0013] As thiazolidine derivatives acting as PPARy and a dual agonists, compounds disclosed in e.g. JP-A 9-48771 
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are known. 

[0014] Further, some compounds are known as insulin sensitizers having a carboxylic acid moiety in their structure 
(Current Pharmaceutical Design, 2, No.1, p85-102, 1996; Bioorganic & Medicinal Chemistry Letters, 6, No. 17, 
p2121-2126, 1996; WO200075103; WO9918066; W09916758). 
5 [0015] However, it has been reported that some chemicals acting as PPARy agonists cause hepatic damage and 
thus should be carefully used, so chemicals satisfactory in both therapeutic effects and side effects such as toxicity 
are still not obtained. 

[001 6] Further, compounds having a carboxyl group instead of a thiazolidinyl group are merely presented in literatures 
and not marketed. Further, there is no report showing that such compounds can be used as PPARyand a dual agonists, 
10 and as a matter of course, their y, a and p(5) triple agonist action is not known. However, it is also estimated that the 
toxicity of PPARy agonists described above is the unique one derived from the thiazolidine moiety, and if a compound 
exhibiting the above action with a new structure in place of the above structure can be found, the compound can be 
expected to solve the problem of toxicity, and is thus very useful. 

[0017] The conventional chemicals are still unsatisfactory in respect of neutral fat (triglyceride (TG)) related closely 
15 to arteriosclerosis. 

[0018] Further, the action of PPARp (5) to induce differentiation of adipocytes is known (J. Biol. Chem., 274, No. 31 , 
pp. 21920-21925), and by this action, cholesterol levels are reported to be lowered (WO9904815), and if a compound 
having an agonist action for this subtype can be found, this compound can be expected to exhibit a higher activity than 
that of the conventional insulin sensitizers and to reduce side effects such as hepatic toxicity. 
20 [0019] Furthermore, as a PRAR receptor ligand, diarylic acid derivatives are disclosed in WO00/64888A and triarylic 
acid derivatives in WO00/64876A, 

[0020] From the foregoing aspects, there is demand for development of excellent chemicals. 
Disclosure of the Invention 

25 

[0021] For the purpose of providing a medicament effective in prevention or treatment of hyperglycemia, which sat- 
isfies these various requirements, the present inventors made extensive study and, as a result, they found that a 
carboxylic acid derivative having a novel structure has an excellent anti-hyperglycemia and anti-hyperlipemia action, 
thus completing the present invention. 
30 [0022] That is, the present invention relates to: 

1) a carboxylic acid compound represented by the following formula: 



35 




(wherein R 1 represents a hydrogen atom, hydroxyl group, halogen, carboxyl group, or a C^g alkyl group, a C^g 
^0 alkoxy group, a C^, 6 alkylthio group, a C^g hydroxyalkyl group, a C,. 6 hydroxyalkoxy group, a C^ hydroxyalkylthio 

group, a C.,. 6 aminoalkyl group, an amino C^ 6 al koxy group, an amino C^ 6 alkylthio group, a halogeno C^ s alkyl 
group, a halogeno C^. G alkoxy group, a halogeno-C,_ 6 alkylthio group, a C 2 . 12 alkoxyalkyl group, a C 2 . 12 a 'koxy- 
alkoxy group, a C 2 . 12 alkoxyalkylthio group, a C 3 _ 7 cycloalkyl group, a C 3 . 7 cycloalkyloxy group, a C^^ cycloalky- 
lalkyloxy group, a C^ cycloalkyithio group, a C 2 . 6 alkenyl group, a C 2 . 6 alkenyloxy group, C 2 ^ alkenylthio group, 
45 a C 2 _e alkynyl group, a C 2 . 6 alkynyloxy group, a C 2 . 6 alkynylthio group, a C 6 . 12 aryl group, a Cg_ 12 aryloxy group, 

a Cg. 12 arylthio group, a C 7 . 18 alkylaryl group, a C^g alkylaryloxy group, a C 7 . 18 alkylarylthio group, a C 7 . 18 aralkyl 
group, a C 7 . 18 aralkyloxy group or a C 7 . 18 aralkylthio group, each of which may have one or more substituents; L 
represents a single bond, or a C^g alkylene group, a C 2 . 6 alkenylene group or a C 2 . 6 alkynylene group, each of 
which may have one or more substituents; M represents a single bond, or a C^g alkylene group, a C 2 _ 6 alkenylene 
50 group or a C 2 . 6 alkynylene group, each of which may have one or more substituents; T represents a single bond, 

or a C^ alkylene group, a C 2 . 3 alkenylene group or a C 2 . 3 alkynylene group, each of which may have one or more 
substituents; W represents a carboxyl group; 

represents a single bond or a double bond; X represents a single bond, oxygen atom, a group represented by 
55 -NR X1 CQ 1 0- (wherein Q 1 represents an oxygen atom or sulfur atom; and R X1 represents a hydrogen atom, formyl 

group, or a C^g alkyl group, a C^g hydroxyalkyl group, a C^g aminoalkyl group, a halogeno C^ alkyl group, a 
C 2 . 12 alkoxyalkyl group, a C 3 _ 7 cycloalkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a Cg. 12 aryl group, a 
C 7-18 alkylaryl group, a C 7 . 1Q aralkyl group, a C 2 . 7 aliphatic acyl group or a C 7 . 19 aromatic acyl group, each of 
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which may have one o r more substituents), -0CQ 1 NR X1 - (wherein Q 1 and R X1 are as defined above), -CQ 1 NR X1 0- 
(wherein Q 1 and R x1 are as defined above), 0NR X1 CQ 1 - (wherein Q 1 and R X1 are as defined above), -Q 2 S0 2 - 
(wherein Q 2 is an oxygen atom or -NR X1 °- (wherein R X1 ° represents a hydrogen atom, formyl group, or a C v6 
alky! group, a C^g hydroxyalkyl group, a aminoalkyl group, a halogeno-C^g alkyl group, a C 2 . 12 alkoxyalkyl 
group, a C 3 . 7 cycloalkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 6 . 12 aryl group, a C 7 . 18 alkylaryl 
group, a C 7 . 18 aralkyl group, a C 2 . 7 aliphatic acyl group or a C 7 . 19 aromatic acyl group, each of which may have 
one or more substituents)) or -S0 2 Q 2 - (wherein Q 2 is as defined above), or a group represented by the formula: 




20 



-qH 



»X2 



>X3 



>X6 



R 



X7 



»X5 



V 

>X4 



RX 2 RX 8 RX 5 



•Q4-f 



RX 4 



25 



or 




(wherein Q 1 , Q 2 and R X1 are as defined above; k represents 0 to 5; m represents 1 to 5; n and p are the same as 
or different from each other and each represents 1 to 5; R X2 , R X3 , R X4 , R X5 , R X6 , R X7 , R X8 and R X9 are the same 
as or different from each other and each represents a hydrogen atom, hydroxy group, halogen, -N(R X11 )R X12 - 
(wherein R X11 and R X12 are the same as or different from each other and each represents a hydrogen atom, formyl 
group, or a C^ 6 alky! group, a hydroxyalkyl group, a C,_ G aminoalkyl group, a halogeno-C^g alkyl group, a 
C 2 . 12 alkoxyalkyl group, a C 3 . 7 cycloalkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 6 . 12 aryl group, a 
C 7 . 18 alkylaryl group, a C 7 . 18 aralkyl group, a C 2 . 7 aliphatic acyl group or a C 7 . 19 aromatic acyl group, each of 
which may have one or more substituents), or a C^.g alkyl group, C^g alkoxy group, a C^g alkylthio group, a C^g 
hydroxyalkyl group, a C^g hydroxyalkoxy group, a C^g hydroxy alkylthio group, a aminoalkyl group, a C^g 
aminoalkoxy group, a C^g aminoalkylthio group, a halogeno-C^g alkyl group, a halogeno-C^g alkoxy group, a 
halogeno-C^g alkylthio group, a C 2 . 12 alkoxyalkyl group, a C 2 . 12 alkoxyalkoxy group, a C 2 . 12 alkoxyalkylthio group, 
a £3-7 cycloalkyl group, a cycloalkyloxy group, a C^ 3 cycloalkylalkyloxy group, a C 3 . 7 cycloalkylthio group, 
a C 2 _g alkenyl group, a C 2 . 6 alkenyloxy group, a C 2 . 6 alkenylthio group, a C 2 . 6 alkynyl group, a C 2 . 6 alkynyloxy 
group, a C 2 . 6 alkynylthio group, a C 6 . 12 aryl group, a C 6 . 12 aryloxy group, a Cg. 12 arylthio group; a C^.^ alkylaryl 
group, a C 7 . 18 alkylaryloxy group, a C 7 . 1Q alkylarylthio group, a C 7 . 18 aralkyl group, a C 7 . 18 aralkyloxy group or a 
C 7-18 aralkylthio group, each of which may have one or more substituents, provided that R^ and R x3 ( and/or R X4 
and R x5 may together form a ring; and Q 3 and Q 4 are the same as or different from each other and each represents 
an oxygen atom, (O)S(O) or NR X1 ° (wherein NR X1 ° is as defined above)); Y represents a 5- to 14-membered 
aromatic group or a 03.7 alicyclic hydrocarbon group, each of which may have one or more substituents and one 
or more hetero atoms; and the ring Z represents a 5- to 14-membered aromatic group which may have 1 to 4 
substituents and one or more hetero atoms, and wherein part of the ring may be saturated), a salt thereof, an ester 
thereof or a hydrate of them; 

2) the carboxylic acid compound according to 1), a salt thereof, an ester thereof or a hydrate of them, wherein in 
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the formula (I), Y is a 5- to 14-membered aromatic group which may have 1 to 4 substituents and one or more 
hetero atoms; 

3) the carboxylic acid compound according to 1 ) or 2), a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), X is a group represented by -NR X1 CQ 1 0- (wherein Q 1 and R X1 are as defined above), 
5 -0CQ 1 NR X1 - (wherein Q 1 and R X1 are as defined above), -CQ 1 NR X1 0- (wherein Q 1 and R X1 are as defined above), 

ONR x1 CQ 1 - (wherein Q 1 and R X1 are as defined above), -Q 2 S0 2 - (wherein Q 2 is as defined above) or -S0 2 Q 2 - 
(wherein Q 2 is as defined above), or a group represented by the formula: 




20 



iX2 



>X5 



,X6 



.X7 



n 

rX3 



X4 



|3_ 



Q4— f 



RX 2 RX 6 RX : 



RX 2 



RX' 



RX 4 



25 



or 



30 




35 



40 



wherein Q 1 , Q 2 , k, m, n, p, R^ , R X3 , R X4 R x 5 Rxe, rX7 ( rxs and R X9 are as defined above; 

4) the carboxylic acid compound according to any one of 1) to 3), a salt thereof, an ester thereof or a hydrate of 
them, wherein in the formula (I), X is -NR X1 CQ 1 0- (wherein Q 1 and R X1 are as defined above) or -OCQ 1 NR x1 - 
(Q 1 and R X1 are as defined above); 

5) the carboxylic acid compound according to any one of 1) to 3), a salt thereof, an ester thereof or a hydrate of 
them, wherein in the formula (I), X is a group represented by the formula: 



45 



R* 2 

oX3 



wherein n, Q 3 , Q 4 , R* 2 and R X3 are as defined above; 
so 6) the carboxylic acid compound according to 1 ), a salt thereof, an ester thereof or a hydrate of them, wherein in 

the formula (I), L is a single bond or a C^. 6 alkylene group which may have one or more substituents; X is a single 
bond or oxygen atom; and T is a C 2 . 6 alkynylene group which may have one or more substituents; 

7) the carboxylic acid compound according to 1), a salt thereof, an ester thereof or a hydrate of them, wherein in 
the formula (I), L is a C 2 . 6 alkynylene which may have one or more substituents; X is a single bond or oxygen 

55 atom; and T is a single bond or a C^. G alkylene group which may have one or more substituents; 

8) the carboxylic acid compound according to 1), a salt thereof, an ester thereof or a hydrate of them, wherein in 
the formula (I), X is a group represented by the formula: 
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»X2 



Ar Q: 



or 



R* 2 



wherein Q 2 and Pi* 2 are as defined above; 

9) the carboxylic acid compound according to 1 ), a salt thereof, an ester thereof or a hydrate of them, wherein in 
the formula (I), X is a group represented by the formula: 



iX2 



»X3 



R X1 



wherein n, Q 1 , Q 4 , R X1 , R X2 and R X3 are as defined above; 

1 0) the carboxylic acid compound according to 1 ), a salt thereof, an ester thereof or a hydrate of them, wherein in 
the formula (I), X is a group represented by the formula: 



iX2 



,X3 



wherein Q 3 and Q 4 represent an oxygen atom; and n, R X2 and R X3 are as defined above; 

1 1 ) the carboxylic acid according to 1 0), a salt thereof, an ester thereof or a hydrate of them, wherein in the formula 

(I), X is a group represented by the formula: 



tX2 



-Q 4 4)- n Q 3 - 



,X3 



(wherein Q 3 and Q 4 represent an oxygen atom; n represents 2 to 5; and R X2 and R X3 are as defined above, 
provided that either one of R X2 and R X3 should be a group other than a hydrogen atom) ; L is a single bond or a 
C-i-3 alkylene group which may have one or more substituents; and T is a single bond or a C % _ 3 alkylene group 
which may have one or more substituents; 

1 2) the carboxylic acid compound according to 4), a salt thereof, an ester thereof or a hydrate of them, wherein in 
the formula (I), X is a group represented by the formula -NR X1 CQ 1 0- (wherein Q 1 represents an oxygen atom, 
R X1 is as defined above) or -OCQ 1 NR x1 - (wherein Q 1 represents an oxygen atom, R X1 is as defined above), L is 
a single bond or a alkylene group which may have one or more substituents, and T is a single bond or a C A . 3 
alkylene group which may have one or more substituents; 

13) the carboxylic acid compound according to 8), a salt thereof, an ester thereof or a hydrate of them, wherein in 
the formula (I), X is a group represented by the formula: 




(wherein, Q 2 represents an oxygen atom and R X2 is as defined above); L is a single bond or a alkylene group 
which may have one or more substituents; and T is a single bond or a alkylene group which may have one 
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or more substituents; 

14) the carboxyllc acid compound according to 9), a salt thereof, an ester thereof or a hydrate of them, wherein in 
the formula (I), X is a group represented by the formula: 



R X2 



Q 1 

X3 J 



R 



X1 



(wherein, Q 1 and Q 4 represent an oxygen atom; R X1 , R X2 and R X3 are as defined above; and n represents 1 to 
5); L is a single bond or a C 1 . 3 alkylene group which may have one or more substituents; and T is a single bond 
or a alkylene group which may have one or more substituents; 

1 5) the carboxylic acid compound according to 3), a salt thereof, an ester thereof or a hydrate of them, wherein in 
the formula (I), X is -Q 2 S0 2 - or -S0 2 Q 2 - (wherein Q 2 represents an oxygen atom); L is a single bond or a C.^ 
alkylene group which may have one or more substituents; and T is a single bond or a alkylene group which 
may have one or more substituents; 

1 6) the carboxylic acid compound according to 3), a salt thereof, an ester thereof or a hydrate of them, wherein in 
the formula (I), X is -CQ 1 NR X1 0- or -0NR X1 CQ 1 - (wherein Q 1 represents an oxygen atom; and R X1 is as defined 
above); L is a single bond or a alkylene group which may have one or more substituents; and T is a single 
bond or a O vz alkylene group which may have one or more substituents; 

17) the carboxylic acid compound according to 11), a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), wherein M is a C^ 6 alkylene group; R 1 is a carboxyl group, or a C^. 6 alkyl group, a 0^. 6 alkoxy 
group, aC^ alkylthio group, a C 6 . 12 aryloxy group or a C 7 . 18 aralkyloxy group, each of which may have one or 
more substituents; 

1 8) the carboxylic acid compound according to 17), a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), the ring Z is a 1 ,3-phenylene group which may have 1 to 4 substituents; 

19) the carboxylic acid compound according to 11) or 18), a salt thereof, an ester thereof or a hydrate of them, 
wherein in the formula (I), X is a group represented by the formula: 

R X2 
R X3 

wherein Q 3 and Q 4 represent an oxygen atom; n represents 3 to 5; and R* 2 and R X3 represent a hydrogen atom, 
hydroxyl group or fluorine atom, provided that either one of R x2 and R X3 should be a group other than a hydrogen 
atom; 

20) the carboxylic acid compound according to 19), a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), X is represented by the formula: 




21 ) the carboxylic acid compound according to 1 9), a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), X is represented by the formula: 
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22) the carboxylic acid compound according to any one of 19) to 21), a salt thereof, an ester thereof or a hydrate 
of them, wherein in the formula (I), M is a methylene group; and R 1 is a C^g alkoxy group which may have one or 
more substituents; 

23) the carboxylic acid compound according to 12), a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), M is a C^, 6 alkylene group; and R 1 is a carboxyl group, or a C^. e alkyl group, a alkoxy group, 
aC^ alkylthio group, a C 6 . 12 aryloxy group or a C 7 . 18 aralkyloxy group, each of which may have one or more 
substituents; 

24) the carboxylic acid compound according to 23), a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), L is a C^ 3 alkylene group which may have one or more substituents; and T is a C^ 3 alkylene 
group which may have one or more substituents; 

25) the carboxylic acid compound according to 24), a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), the ring Z is a 1 ,3-phenylene group which may have 1 to 4 substituents; 

26) the carboxylic acid compound according to 25), a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), M is a methylene group; and R 1 is a C^g alkoxy group which may have one or more substituents; 

27) the carboxylic acid compound according to any one of 13) to 16), a salt thereof, an ester thereof or a hydrate 
of them, wherein in the formula (I), M is a C,_ 6 alkylene group; R 1 is a carboxyl group, or a C^. G alkyl group, a C v6 
alkoxy group, a C-j.g alkylthio group, a Cg_ 12 aryloxy group or a C 7 . 18 aralkyloxy group, each of which may have 
one or more substituents; 

28) the carboxylic acid compound according to any one of 11) to 27), a salt thereof, an ester thereof or a hydrate 
of them, wherein in the formula (I), Y is a phenyl group which may have 1 or 2 substituents; 

29) the carboxylic acid compound according to 1), a salt thereof, an ester thereof or a hydrate of them, wherein in 
the formula (I), a group represented by the formula: 

Y--L-X-T— 

(wherein each symbol represents a group as defined above) and a group represented by the formula: 

R 1 

— M^i_W 

(wherein each symbol represents a group as defined above) are bound with each other on the ring Z via from 2 
to 8 atoms; 

30) the carboxylic acid compound according to 1), a salt thereof, an ester thereof or a hydrate of them, wherein 
the compound represented by the formula (I) is one selected from: 

(1 ) 2-isopropoxy-3-(3-[3-(2,4-dichlorophenyl)-2-propynyl]oxyphenyl)propanoic acid; 

(2) 3-3-[3-(4-trifluoromethylphenyl)-1 -hydroxy- 1 -methyl-2-propynyl]phenyl-2-isopropoxypropanoic acid; 

(3) 2-isopropoxy-3-[3-(t4-(trifluoromethyl)benzyl]-oxyehtaneimidoyl)phenyl]propanoic acid; 

(4) 2-ethoxy-3-{3-[2-({[4-(trifluoromethyl)anilino]-carbonyl}oxy)ethyl]phenyl}propanoic acid; 

(5) 3-{3-[3-(4-chloro-2-cyanophenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid; 

(6) 2-isopropoxy-3-(3-{[({[4-trifluoromethoxybenzyl]-oxy}carbonyl)amino]methyl}phenyl)propanoic acid; 

(7) 3-{3-[3-(2,4-dichlorophenoxy)-2(S)-hydroxypropoxy]phenyl)-2(S)Hsopropoxypropanoic acid; 

(8) 3-{3-[3-(4-chloro-2-cyanophenoxy)-2(S)-hydroxypropoxy]phenyl}-2(S)-isopropoxypropanoic acid; 

(9) 3-(3-{2(S)-hydroxy-3-[3-(1 -hydroxy-1 -methylethyl)-phenoxy]-propoxy}phenyl)-2(S)-isopropoxypropanoic 
acid; 

(10) 3-(3-{2(R)-hydroxy-3-[9-chlorophenoxy]propoxy)phenyl)-2(S)-isopropoxypropanoic acid; 

(11) 3-(3-{2(S)-hydroxy-3-t2,4-dimethylphenoxy]-propoxy}phenyl)-2(S)-isopropoxypropanoic acid; 

(12) 3-(3-{2(S)-hydroxy-3-[4-chloro-2-fluorophenoxy]-propoxy}phenyl)-2(S)-isopropoxypropanoic acid; 

(13) 3-{3-[3-(2,4-dichlorophenoxy)-2(R)-hydroxypropoxy]phenyl}-2(S)-isopropoxypropanoic acid; 

(14) 3-{3-[3-(4-chloro-2-cyanophenoxy)-2(R)-hydroxypropoxy]phenyl)-2(S)-isopropoxypropanoic acid; 

(15) 3-(3-{2(R)-hydroxy-3-[2,4-dimethylphenoxy]-propoxy)phenyl)-2(S)-isopropoxypropanoic acid; 

(16) 3-{3-[3-(2,4-dichlorophenoxy)-2(R)-fluoropropyl]phenyl)-2(S)-isopropoxypropanoic acid; 

(17) 3-{3-[3-(9-chlorophenoxy)-2(S)-fluoropropyl]phenyl)-2(S)-isopropoxypropanoic acid; 

(18) 3-{3-[3-(4-chloro-2-cyanophenoxy)-2(R)-fluoropropyl]phenyl}-2(S)-isopropoxypropanoic acid; 

(19) 3-{3-[3-(2,4-dichlorophenoxy)-2(S)-fluoropropyl]phenyl)-2(S)-isopropoxypropanoic acid; 
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(20) 3-{3-[3-(4-chlorophenoxy)-2(R)-fLuoropropyl]phenyl}-2(S)-isopropoxypropanoic acid; 

(21 ) 3-{3-[3-(4-chloro-2-cyanophenoxy)-2(S)-fluoropropyl]phenyl}-2(S)-isopropoxypropanoic acid; 

(22) 3-{3-[3-(2,4-dimethylphenoxy)-2(S)-fluoropropyl]phenyl}-2(S)-isopropoxypropanoic acid; 

(23) 2(S)-isopropoxy-3^3-[(44rifluoromethylbenzyloxycarbonylamino)methyi]phenyl}-propanoic acid; 

(24) 2(S)-isopropoxy-3-{3-[(3^rifluoromethyiben2yloxycarbonyiamino)methyl]phenyl}propanoic acid; 

(25) 2(S)-isopropoxy-3^3-[(44rifluoromethoxybenzyloxycarbonylamino)methyl]phenyl}propanoic acid; 

(26) 3-(3-{[9-(1-hydroxy-1 -methylethyl)-benzyloxycartonylamino]methyl}phenyl)-2(S)-isopropoxypropanoic 
acid; 

(27) 3-(3-{[2,5-dichlorobenzyloxycailDonylamino]-methyl}phenyl)-2(S)-isopropoxypropanoic acid; 

(28) 3-(3-{[4-ethoxybenzyloxycarbonylamino]methyl)phenyl)-2(S)-isopropoxypropanoic acid; 

(29) 3-(3-{[3-trifiuoromethoxybenzyloxycarbonylamino]-methyl}phenyl)-2(S)-isopropoxypropanoic acid; 

(30) 3-(3^[2-(9-chlorophenyl)ethoxycailDonylamino]-methyl}phenyl)-2(S)-isopropoxypropanoic acid; 

(31 ) 2(S)-isopropoxy-3^3-[(quinolin-2-ylmethoxycarbonylamino)methyl]phenyl}propanoic acid; 

(32) 3-{[3-(2,4-dichlorophenyl)carbamoyloxymethyl-4-ethoxy)phenyl}-2-isopropoxypropanoic acid; 

(33) 3-({4-[5-(benzo[1 ,3]dioxolyl)]-carbamoyioxymethyl}phenyl)-2-isopropoxypropanoic acid; 

(34) 3-{3-[3-(2,4-dichlorophenoxy)-1 -propynyl]phenyl}-2(S)-isopropoxypropanoic acid; 

(35) 3-{3-[3-(2,4-dichlorophenyl)-2-propionyloxy]-phenyl}-2(S)-isopropoxypropanoic acid; 

(36) 3-{3-[3-(4-chlorophenyl)-2-propionyloxy]phenyl}-2(S)-isopropoxypropanoic acid; 

(37) 2(S)-3-{[3-(2,4-dichlorophenyl)carbamoyloxymethyl-4-ethoxy]phenyl}-2-isopropoxypropanoic acid; 

(38) 3-{3-[2-(4-chlorophenoxy)acetylamino]-4-ethoxyphenyl}-2-isopropoxypropanoic acid; 

(39) 3-{3[-2-(2,4-dichlorophenoxy)acetylamino]-4-ethoxyphenyl}-2-isopropoxypropanoic acid; and 

(40) 3-{4-[3-(4-chloro-2-cyanophenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid; 

31) a medicament comprising a carboxylic acid compound represented by the following formula: 



(wherein R 1 represents a hydrogen atom, hydroxyl group, halogen, carboxyl group, or a C^.g alkyl group, a C|_ 6 
alkoxy group, a C|.g alkylthio group, a C V6 hydroxyalkyl group, a C-j.g hydroxyalkoxy group, a hydroxyalkylthio 
group, a C^g aminoalkyl group, an amino C,. 6 alkoxy group, an amino C,. 6 alkylthio group, a halogeno C V6 alkyl 
group, a halogeno C^g alkoxy group, a halogeno-C^g alkylthio group, a C 2 _ 12 alkoxyalkyl group, a C 2 . 12 alkoxy- 
alkoxy group, a C 2 . 12 alkoxyalkylthio group, a C 3 . 7 cycloalkyl group, a C 3 . 7 cyctoalkyloxy group, a C 4 _ 13 cycloalky- 
lalkyloxy group, a C<± 7 cycloalkylthio group, a C 2 . 6 alkenyl group, a C 2 . 6 alkenyloxy group, C 2 . 6 alkenylthio group, 
a C 2 _ 6 alkynyl group, a C 2 . 6 alkynyloxy group, a C 2 . 6 alkynylthio group, a C 6 . 12 aryl group, a Cg_ 12 aryloxy group, 
a C 6 . 12 arylthio group, a C 7 . 18 alkylaryl group, a C 7 . 18 alkylaryloxy group, a C 7 . 18 alkylarylthio group, a C 7 . 18 aralkyl 
group, a C 7 . 18 aralkyloxy group or a C 7 . 18 aralkylthio group, each of which may have one or more substituents; L 
represents a single bond, or a C^g alkylene group, a C 2 . 6 alkenylene group or a C 2 . 6 alkynylene group, each of 
which may have one or more substituents; M represents a single bond, or a C^g alkylene group, a C 2 . 6 alkenylene 
group or a C 2 . 6 alkynylene group, each of which may have one or more substituents; T represents a single bond, 
or a alkylene group, a C 2 . 3 alkenylene group or a C 2 . 3 alkynylene group, each of which may have one or more 
substituents; W represents a carboxyl group; 

represents a single bond or a double bond; X represents a single bond, oxygen atom, a group represented by 
-NR X1 CQ 1 0- (wherein Q 1 represents an oxygen atom or sulfur atom; and R X1 represents a hydrogen atom, formyl 
group, or a C^g alkyl group, a C^g hydroxyalkyl group, a C^g aminoalkyl group, a halogeno C-j.g alkyl group, a 
C 2 . 12 alkoxyalkyl group, a C 3 . 7 cycloalkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a Cg. 12 aryl group, a 
C 7 . 18 alkylaryl group, a C 7 . 18 aralkyl group, a C 2 . 7 aliphatic acyl group or a C 7 . 19 aromatic acyl group, each of 
which may have one or more substituents), -OCQ 1 NR X1 - (wherein Q 1 and R X1 are as defined above), -CQ 1 NR X1 0- 
(wherein Q 1 and R X1 are as defined above), ONR x1 CQ 1 - (wherein Q 1 and R X1 are as defined above), -Q 2 S0 2 - 
(wherein Q 2 is an oxygen atom or -NR X1 °- (wherein R X1 ° represents a hydrogen atom, formyl group, or a C^g 
alkyl group, a C^g hydroxyalkyl group, a C^g aminoalkyl group, a halogeno-C^ alkyl group, a C 2 . 12 alkoxyalkyl 
group, a C 3 . 7 cycloalkyl group, a C 2 . 6 alkenyl group, a C 2 ^ alkynyl group, a Cg_ 12 aryl group, a C 7 . 1Q alkylaryl 
group, a C 7 . 18 aralkyl group, a C 2 . 7 aliphatic acyl group or a C 7 . 19 aromatic acyl group, each of which may have 
one or more substituents)) or -S0 2 Q 2 - (wherein Q 2 is as defined above), or a group represented by the formula: 




(i) 
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(wherein Q 1 , Q 2 and R X1 are as defined above; k represents 0 to 5; m represents 1 to 5; n and p are the same as 
or different from each other and each represents 1 to 5; R* 2 , R X3 P R X4 R X5 , R X6 , R X7 } R X8 and R X9 are the same 
as or different from each other and each represents a hydrogen atom, hydroxy group, halogen, -N(R X11 )R X12 ~ 
(wherein R X11 and R X12 are the same as or different f romeach other and each represents a hydrogen atom, formyl 
group, or a C^. 6 alkyl group, a C.,_ 6 hydroxyalkyl group, a C^.g aminoalkyl group, a halogeno-C^e alkyl group, a 
C 2 . 12 alkoxyalkyl group, a C 3 . 7 cycloalkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 6 . 12 aryl group, a 
C 7-18 a'kylaryl group, a C 7 . 18 aralkyl group, a C 2 . 7 aliphatic acyl group or a C 7 . 19 aromatic acyl group, each of 
which may have one or more substituents), or a C^. 6 alkyl group, C^g alkoxy group, a C,. 6 alkylthio group, a C^g 
hydroxyalkyl group, a C,. 6 hydroxyalkoxy group, a C^g hydroxyalkylthio group, a aminoalkyl group, a C,_ 6 
aminoalkoxy group, a C^.g aminoalkylthio group, a halogeno-C^g alkyl group, a halogeno-C^g alkoxy group, a 
halogeno-C^g alkylthio group, a C 2 . 12 alkoxyalkyl group, a C 2 . 12 alkoxyalkoxy group, a C 2 . 12 alkoxyalkylthio group, 
a C 3 . 7 cycloalkyl group, a cycloalkyloxy group, a C^^ cycloalkylalkyloxy group, a C 3 . 7 cycloalkylthio group, 
a C 2 _g alkenyl group, a C 2 . 6 alkenyloxy group, a C 2 . 6 alkenylthio group, a C 2 . 6 alkynyl group, a C 2 . 6 alkynyloxy 
group, a C 2 . 6 alkynylthio group, a C 6 . 12 aryl group, a C 6 . 12 aryloxy group, a Cg_ 12 arylthio group, a C 7 . 18 alkylaryl 
group, a C 7 . 1B alkylaryloxy group, a C 7 . 18 alkylarylthto group, a C 7 . 18 aralkyl group, a C 7 . 18 aralkyloxy group or a 
C 7 . 18 aralkylthio group, each of which may have one or more substituents, provided that R X2 and R X3 , and/or R X4 
and R x5 may together form a ring; and Q 3 and Q 4 are the same as or different from each other and each represents 
an oxygen atom, (O)S(O) or NR X1 ° (wherein NR X1 ° is as defined above)); Y represents a 5- to 14-membered 
aromatic group or a alicyclic hydrocarbon group, each of which may have one or more substituents and one 
or more hetero atoms; and the ring Z represents a 5- to 14-membered aromatic group which may have 1 to 4 
substituents and one or more hetero atoms, and wherein part of the ring may be saturated), a salt thereof, an ester 
thereof or a hydrate of them; 

32) the medicament according to 31), which is based on PPAR a and y dual agonism; 

33) the medicament according to 31), which is based on PPAR a, p(5) and y triple agonism; 

34) the medicament according to any one of 31) to 33), which is an insulin sensitizer; 

35) the medicament according to any one of 31 ) to 33), which is an agent for preventing or treating diabetes mellitus; 

36) the medicament according to any one of 31) to 33), which is an agent for preventing or treating syndrome X; 

37) the medicament according to any one of 31 ) to 33), which is an agent for preventing or treating diabetic com- 
plications; 

38) the medicament according to any one of 31 ) to 33), which is an agent for preventing or treating hyperlipemia; 
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39) the medicament according to any one of 31) to 33), which is a lipid-lowering agent; 

40) the medicament according to any one of 31) to 33), which is an agent for preventing or treating obesity; 

41) the medicament according to any one of 31) to 33), which is an agent for treating osteoporosis; 

42) the medicament according to any one of 31) to 33), which is an anti-inflammatory agent; 

5 43) the medicament according to any one of 31 ) to 33), which is an agent for preventing or treating digestive disease; 

44) the medicament according to 43), wherein the digestive disease is a disease selected from the group consisting 
of 1) inflammatory diseases of the digestive organs; 2) proliferative diseases of the digestive organs; and 3) ulcer- 
ative diseases of the digestive organs; 

45) the medicament according to 44), wherein the inflammatory disease of the digestive organs is a disease se- 
10 lected from the group consisting of 1) ulcerative colitis; 2) Crohn's disease; 3) pancreatitis; and (4) gastritis; 

46) the medicament according to 44), wherein the inflammatory disease of the digestive organs is ulcerative colitis; 

47) an agent for preventing or treating a disease against which an insulin sensitizing action is efficacious, which 
comprises the compound according to any one of 1) to 30) as the active ingredient; 

48) the agent for preventing or treating digestive disease according to 44), wherein the proliferative diseases of 
15 the digestive organs is a disease selected from the group consisting of 1) benign tumor of the digestive organs; 

2) digestive polyp; 3) hereditary polyposis syndrome; 4) colon cancer; 5) rectum cancer and 6) stomach cancer; 

49) the medicament according to any one of 31) to 33) whose action is improving energy metabolism, which is an 
agent for preventing or treating 1 ) stenocardia and myocardial infarction, and sequelae thereof; 2) senile dementia; 
or 3) cerebrovascular dementia; 

20 50) the medicament according to any one of 31) to 33) which is an immunomodulatory agent; 

51) the medicament according to any one of 31) to 33) which is an agent for preventing or treating cancer; 

52) a method of preventing or treating a disease against which an insulin sensitizing action is efficacious, which 
comprises administering to a patient a p harm ace utically effective amount of the carboxylic acid compound accord- 
ing to any one of 1) to 30), a salt thereof, an ester thereof or a hydrate of them; and 

25 53) use of the carboxylic acid compound according to any one of 1) to 30), a salt thereof, an ester thereof or a 

hydrate of them, for producing an agent for preventing or treating a disease against which an insulin sensitizing 
action is efficacious. 



[0023] The present invention provides a pharmaceuticalcomposition comprising a carboxylic acid compound repre- 

30 sented by the formula ( I) , a salt thereof, an ester thereof or a hydrate of them , and a pharmaceutical^ acceptab le carrier. 
[0024] The present invention also provides a method of preventing or treating a disease against which PPAR a and 
7 dual agonism or PPAR cc, p(5) and y triple agonism is efficacious, which comprises administering to a patient a 
pharmaceutical^ effective amount of the carboxylic acid compound according to any one of 1) to 30), a salt thereof, 
an ester thereof or a hydrate of them. 

35 [0025] Further, the present invention provides use of the carboxylic acid compound according to any one of 1) to 
30), a salt thereof, an ester thereof or a hydrate of them, for producing an agent for preventing or treating a disease 
against which PPAR a and y dual agonism or PPAR a, (5(5) and y triple agonism is efficacious. 
[0026] In the present invention, "disease against which PPAR a and y dual agonism or PPAR a, p(5) and y triple 
agonism is efficacious" includes diabetes mellitus; syndrome X; diabetic complications; hyperlipemia; a disease against 

40 which a lipid-lowering action is efficacious; obesity; osteoporosis; a disease against which an anti-inflammatory action 
is efficacious, digestive diseases including 1) inflammatory diseases of digestive organs including ulcerative colitis, 
Crohn's disease, pancreatitis and gastritis; 2) the proliferative diseases of digestive organs including benign tumor of 
digestive organs, digestive polyp, hereditary polyposis syndrome, colon cancer, rectum cancer and stomach cancer; 
and 3) ulcerative diseases of digestive organs; 1) stenocardia and myocardial infarction, and sequelae thereof ; 2) 

45 senile dementia; or 3) cerebrovascular dementia based on energy metabolism improving effect, respectively, a disease 
against which an immunomodulatory action is efficacious, and tumor disease. 

[0027] In this specification, the structural formulae of the compounds may, for convenience 1 sake, indicate a certain 
isomer, but the present invention encompasses every possible isomer such as geometric isomer, optical isomer based 
on asymmetric carbon, stereoisomer and tautomer, which can occur in the structures of the compounds of the present 
50 invention, and mixtures of these isomers, and therefore, the compounds of the present invention are not limited by the 
formulae shown for convenience' sake. 

[0028] Now, the terms used in this specification are described in detail. 

[0029] When R 1 , R* 1 , R*2 t RX3 ? R X4 R X5 } R X6 t R X7 j R X8 ? R X9 and R xio e ach represents a C,_ G alkyl group which 
may have one or more substituents, the alkyl group means a C^g linear or branched alkyl group, and specific examples 
55 thereof include methyl group, ethyl group, n-propyl group, i-propyl group, n-butyl group, i-butyl group, sec-butyl group, 
t-butyl group, n-pentyl group, i-pentyl group, sec-pentyl group, t-pentyl group, neopentyl group, 1 -methylbutyl group, 
2-methylbutyl group, 1 ,1 -dimethylpropyl group, 1 ,2-dimethylpropyl group, n-hexyl group, i-hexyl group, 1 -methylpentyl 
group, 2-methylpentyl group, 3-methylpentyl group, 1 , 1 -dimethylbutyl group, 1 ,2-dimethylbutyl group, 2,2-dimethylbutyl 



V 
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group, 1 ,3-dimethylbutyl group, 2,3-dimethylbutyl group, 3,3-dimethylbutyl group, 1 -ethylbutyl group, 2-ethylbutyl 
group, 1,1 ,2-trimethylpropyl group, 1 ,2,2-trimethylpropyl group, 1 -ethyl- 1 -methylpropyl group and 1 -ethyl-2 -methyl- 
propyl group, preferably methyl group, ethyl group, n-propyl group, i-propyl group, n-butyl group, i-butyl group, sec- 
butyl group, t-butyl group, n-pentyl group, i-pentyl group, sec-pentyl group, t-pentyl group, neopentyl group, 1-methyl- 

5 butyl group, 2-methylbutyl group, 1 , 1 -dimethylpropyl group, 1 ,2-dlmethylpropyl group, n-hexyl group and i-hexyl group, 
more preferably methyl group, ethyl group, n-propyl group, i-propyl group, n-butyl group, i-butyl group, sec-butyl group, 
t-butyl group, n-pentyl group, i-pentyl group, sec-pentyl group, t-pentyl group, neopentyl group, 1 -methylbutyl group, 
2-methylbutyl group, 1,1 -dimethylpropyl group and 1,2-dimethylpropyl group, further preferably methyl group, ethyl 
group, n-propyl group, i-propyl group, n-butyl group, i-butyl group, sec-butyl group and t-butyl group, and most prefer- 

10 ablymethyl group, ethyl group, n-propyl group and i-propyl group. 

[0030] Herein, the phrase "which may have a substituent" specifically means that the group may be substituted with 
a substituent such as hydroxyl group; thiol group; nitro group; morpholino group; thiomorpholino group; a halogen atom 
such as fluorine atom, chlorine atom, bromine atom and iodine atom; nitrile group; azide group; formyl group; alkyl 
group such as methyl group, ethyl group, propyl group, isopropyl group and butyl group; alkenyl group such as vinyl 

15 group, allyl group and propenyl group; alkynyl group such as ethynyl group, butynyl group and propargyl group; alkoxy 
group such as methoxy group, ethoxy group, propoxy group and butoxy group corresponding to the lower alkyl group; 
halogenoalkyl group such as fluoromethyl group, difluoromethyl group, trifluoromethyl group and fluoroethyl group; 
hydroxyalkyl group such as hydroxymethyl group, hydroxyethyl group and hydroxypropyl group; guanidino group; 
formimidoyl group; acetoimidoyl group; carbamoyl group; thiocarbamoyl group; carbamoylalkyl group such as car- 

20 bamoylmethyl group and carbamoylethyl group; alkyl carbamoyl group such as methyl'carbamoyl group and dimeth- 
ylcarbamoyl group; carbamide group; alkanoyl group such as acetyl group; amino group; alkylamino group such as 
methylamino group, ethylamino group and isopropylamino group; dialkylamino group such as dimethylamino group, 
methylethylamino group and diethylamino group; amino alkyl group such as aminomethyl group, aminoethyl group and 
aminopropyl group; carboxyl group; alkoxycarbonyl group such as methoxycarbonyl group, ethoxycarbonyl group and 

25 propoxycarbonyl group; alkoxycarbonylalkyl group such as methoxycarbonylmethyl group, ethoxycarbonyl methyl 
group, propoxycarbonylmethyl group, methoxycarbonylethyl group, ethoxycarbonylethyl group and propoxycarbonyle- 
thyl group; alkyloxyalkyl group such as methyloxymethyl group, methyloxyethyl group, ethyloxymethyl group and ethy- 
loxyethyl group; alkylthioalkyl group such as methylthiomethyl group, methylthioethyl group, ethylthiomethyl group and 
ethylthioethyl group; aminoalkylaminoalkyl group such as aminomethylaminomethyl group andaminoethylaminomethyl 

30 group; alkylcarbonyloxy group such as methylcarbonyloxy group, ethylcarbonyloxy group and isopropylcarbonyloxy 
group; arylalkoxyalkoxyalkyl group such as oxymethyl group and benzyloxyethyloxyethyl group; hydroxy alkoxy alky I 
group such as hydroxyethyloxymethyl group and hydroxyethyloxyethyl group; ary I alkoxy alkyl group such as benzy- 
loxymethyl group, benzyloxyethyl group and benzyloxypropyl group; quaternary ammonio group such as trimethylam- 
monio group, methylethylmethylammonio group and triethyl ammonio group; cycloalkyl group such as cyclopropyl 

35 group, cyclobutyl group, cyclopentyl group and cyclohexyl group; cycloalkenyl group such as cyclop ropenylgroup, 
cyclobutenyl group, cyclopentenyl group and cylohexenyl group; aryl group such as phenyl group, pyridinyl group, 
thienyl group, furyl group and pyrrolyl group; alkylthio group such as methylthio group, ethylthio group, propylthio group 
and butylthio group; arylthio group such as phenylthio group, pyridinylthio group, thienylthio group, furylthio group and 
pyrrolylthio group; aryl lower alkyl group such as benzyl group, trityl group and dimethoxytrityl group; substituted sulfonyl 

40 group such as sulfonyl group, mesyl group and p-toluene sulfonyl group; aryloyl group such as benzoyl group; halog- 
enoaryl group such as fluorophenyl group and bromophenyl group; and oxyalkoxy group such as methylene dioxy 
group. 

[0031] The phrase "which may have one or more substituents" means that the group may have one or more of these 
groups in an arbitrary combination, and includes e.g. an alkyl group, alkenyl group, alkynyl group and alkoxy group 
4 $ substituted with hydroxyl group, thiol group, nitro group; morpholino group, thiomorpholino group, a halogen atom, 
nitrile group, azide group, formyl group, amino group, alkylamino group, dialkylamino group, carbamoyl group and 
sulfonyl group. 

[0032] Hereinafter, the phrases "which may have a substituent" and "which may have one or more substituents" in 
the present invention have the meanings as defined above. 

so [0033] When R 1 , R X2 , R X3 , R X4 , R X5 , R X6 , R X7 , R X8 and R^ represents a C A . e alkoxy group which may have one or 
more substituents, the alkoxy group means a C^q linear or branched alkoxy group and refers to a group having an 
oxygen atom bound to the end of the alkyl group. Specific examples thereof include methoxy group, ethoxy group, n- 
propoxy group, i-propoxy group, n-butoxy group, i-butoxy group, sec-butoxy group, t-butoxy group, n-pentyloxy group, 
i-pentyloxy group, sec-pentyloxy group, t-pentyloxy group, neopentyloxy group, 1 -methyl butoxy group, 2-methylbutoxy 

55 group, 1,1-dimethylpropoxy group, 1 ,2-dimethylpropoxy group, n-hexyloxy group, i-hexyl oxy group, 1 -methylpentyloxy 
group, 2-methylpentyloxy group, 3-methylpentyloxy group, 1,1 -dim ethyl butoxy group, 1 ,2-dimethy I butoxy group, 
2,2-dimethylbutoxy group, 1 ,3-dimethylbutoxy group, 2,3-dimethylbutoxy group, 3,3-dimethylbutoxy group, 1 -ethylbu- 
toxy group, 2-ethylbutoxy group, 1 ,1 ,2-trimethylpropoxy group, 1 ,2,2-trimethylpropoxy group, 1 -ethyl-1 -methylpropoxy 
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group and 1 -ethyl-2-methylpropoxy group; preferably methoxy group, ethoxy group, n-propoxy group, i-propoxy group, 
n-butoxy group, i-butoxy group, sec-butoxy group, t-butoxy group, n-pentyloxy group, i-pentyloxy group, sec-pentyloxy 
group, t-pentyloxy group, neopentyloxy group, 1 -methylbutoxy group, 2-methylbutoxy group, 1,1-dimethylpropoxy 
group, 1 ,2-dimethylpropoxy group, n-hexyloxy group and i-hexyloxy group; more preferably methoxy group, ethoxy 
group, n-propoxy group, i-propoxy group, n-butoxy group, i-butoxy group, sec-butoxy group, t-butoxy group, n-penty- 
loxy group, i-pentyloxy group, sec-pentyloxy group, t-pentyloxy group, neopentyloxy group, 1 -methylbutoxy group, 
2-methylbutoxy group, 1 ,1 -dimethylpropoxy group and 1 ,2-dimethylpropoxy group; further preferably methoxy group, 
ethoxy group, n-propoxy group, i-propoxy group, n-butoxy group, i-butoxy group, sec-butoxy group and t-butoxy group; 
and most preferably a methoxy group, ethoxy group, n-propoxy group and i-propoxy group. 

[0034] When R 1 , R X2 , RX3 p R X4 R X5 t R X6 ( R X7 j R xe and R X9 represent a alkylthio group which may have one 
or more substituents, the alkylthio group represents a C^g linear or branched alkylthio group and refers to a group 
having a sulfur atom bound to the end of the alkyl group. Specific examples thereof include methylthio group, ethylthio 
group, n-propylthio group, i-propylthio group, n-butylthio group, i-butyfthio group, sec-butylthio group, t-butylthio group, 
n-pentylthio group, i-pentylthio group, sec-pentylthio group, t-pentylthio group, neopentylthio group, 1 -methylbutylthio 
group, 2-methylbutylthio group, 1,1-dimethylpropylthio group, 1 ,2-dimethylpropylthio group, n-hexylthio group, i-hex- 
ylthio group, 1 -methylpentylthio group, 2-methylpentylthio group, 3-methylpentylthio group, 1 ,1-dimethylbutylthio 
group, 1 ,2-dimethylbutylthio group, 2,2-dimethylbutylthio group, 1 ,3-dimethylbutylthio group, 2,3-dimethylbutylthio 
group, 3,3-dimethylbutylthio group, 1-ethylbutylthio group, 2-ethylbutylthio group, 1 ,1 ,2-trimethylpropylthio group, 
1,2,2-trimethylpropylthio group, 1 -ethyl-1 -methylpropylthio group and 1-ethyl-2-methylpropylthio group, preferably 
methylthio group, ethylthio group, n-propylthio group, i-propylthio group, n-butylthio group, i-butylthio group, sec- 
butylthio group, t-butylthio group, n-pentylthio group, i-pentylthio group, sec-pentylthio group, t-pentylthio group, neo- 
pentylthio group, 1 -methylbutylthio group, 2-methylbutylthio group, 1 ,1-dimethylpropylthio group, 1 ,2-dimethylpropylth- 
io group, n-hexylthio group and i-hexylthio group; more preferably methylthio group, ethylthio group, n-propylthio group, 

1- propylthio group, n-butylthio group, i-butylthio group, sec-butylthio group, t-butylthio group, n-pentylthio group, i- 
pentylthio group, sec-pentylthio group, t-pentylthio group, neopentylthio group, 1 -methylbutylthio group, 2-methyl- 
butylthio group, 1,1-dimethylpropylthio group and 1 ,2-dimethylpropylthio group; further preferably methylthio group, 
ethylthio group, n-propylthio group, i-propylthio group, n-butylthio group, i-butylthio group, sec-butylthio group and t- 
butylthio group; and most preferably a methylthio group, ethylthio group, n-propylthio group and i-propylthio group. 
[0035] When R1, R*\ R* 2 , R X3 , R x * R xs R X6 } R X7 } R X8 } R X9 and R xio represent a hydroxyalkyl group which 
may have one or more substituents, the hydroxyalkyl group represents a group having the C^ 6 linear or branched alkyl 
group substituted at a substitutable site with a hydroxy group. Specific examples thereof include hydroxymethyl group, 

2- hydroxyethyl group and 1 -hydroxyethyl group. 

[0036] Similarly, when R 1 , R^, R X3 R x * R X5 , R X6 , R x ? R x * and R X9 represent a hydroxyalkoxy group which 
may have one or more substituents; the hydroxyalkoxy group represents a group having the C^g linear or.branched 
alkoxy group substituted at a substitutable site with a hydroxy group. Specific examples thereof include hydroxymethoxy 
group, 2-hydroxyethoxy group and 1 -hydroxyethoxy group. 

[0037] Similarly, when R 1 , R^, R X3 , R X4 , R X5 , R X6 , R X7 , R X8 and R X9 represent a C^ 6 hydroxyalkylthio group which 
may have one or more substituents, the hydroxyalkylthio group represents a group having the C^ G linear or branched 
alkylthio group substituted at a substitutable site with a hydroxy group. Specific examples thereof include hydroxymeth- 
ylthio group, 2-hydroxyethylthio group and 1 -hydroxyethylthio group. 

[0038] When R\ RX1, R X2 R X3 ( R X4 R xs > R X6 j R X7 t R X8 f R X9 and R xio represent a C,_ s aminoalkyl group which 
may have one or more substituents, the aminoalkyl group represents a group having the C^g linear or branched alkyl 
group substituted at a substitutable site with an amino group. Specific examples thereof include aminomethyl group, 
2-aminoethyl group and 1-aminoethyl group. 

[0039] Similarly, when R1, R^, R X3 R x * RX5, R X6, R X7 t R xe and R X9 represent a C^g aminoalkoxy group which 
may have one or more substituents, the aminoalkoxy group represents a group having the C^g linear or branched 
alkoxy group substituted at a substitutable site with an amino group. Specific examples thereof include aminomethoxy 
group, 2-aminoethoxy group and 1-aminoethoxy group. 

[0040] Similarly, when R 1 , R^, R X3 , R x * R x s R x 6 R x 7, R xs and R X9 represent a C^g aminoalkylthio group which 
may have one or more substituents, the aminoalkylthio group representsa group having the C^g linear or branched 
alkylthio group substituted at a substitutable site with an amino group. Specific examples thereof include aminometh- 
ylthio group, 2-aminoethylthio group and 1-aminoethylthio group. 

[0041] When R 1 , R*1, R X2 R X3 f R X4^ R X5 ( R X6 ? R x? t R x8 j R X9 and R xio represent a halogeno C^g alkyl group which 
may have one ormore substituents, the halogenoalkyl group represents a group having the linear or branched 
alkyl group substituted at substitutable sites with one or more halogen atoms. Herein, the halogen atoms refer to fluorine 
atom, chlorine atom, bromine atom and iodine atom. Specific examples of such a group include fluoromethyl group, 
trifluoromethyl group, 2-fluoroethyl group and 1 -fluoroethyl group. 

[0042] Similarly when Ri, R X2 R X3 R** t RX5 } rxs^ R X7 ( R xa and R X9 represent a C^g halogenated alkoxy group 
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which may have one or more substituents, the halogenated alkoxy group represents a group having the C^. 6 linear or 
branched alkoxy group substituted at substltutable sites with one or more halogen atoms. Specific examples thereof 
include f luoromethoxy group, trifluoromethoxy group, 2-fluoroethoxy group and 1 -fluoroethoxy group. 
[0043] Similarly, when R 1 , R X2 , R X3 R x * RX5 f rX6 } R x7 t R xs and R X9 represent a halogenated alkylthio group 
which may have one or more substituents, the halogenated alkylthio group represents a group having the C^g linear 
or branched alkylthio group substituted at substitutable sites with one or more halogen atoms. Specific examples thereof 
include fluoromethylthio group, trifluoromethylthio group, 2-fluoroethylthio group and 1 -fluoroethylthio group. 
[0044] When R 1 , R X1 , R x2 , R x3 R X4 , R X5 , R X6 , R X7 , R X8 , R X9 and R X1 ° represent a C 2 . 12 alkoxyalkyl group which 
may have one or more substituents, the alkoxyalkyl group represents a group having the C^ 6 linear or branched alkyl 
group substituted at a substitutable site with the C^ 6 linear or branched alkoxy group. Specific examples thereof include 
methoxymethyl group, ethoxymethyl group, 1 -methoxyethyl group, 2-methoxyethyl group, 1 -ethoxyethyl group and 

2- ethoxyethyl group. 

[0045] Similarly, when R 1 , R x2 , R X3 , R X4 , R X5 , R X6 , R X7 , R X8 and R X9 represent a C 2 . 12 alkoxyalkoxy group which 
may have one or more substituents, the alkoxyalkoxy group represents a group having the C^.q linear or branched 
alkoxy group substituted at a substitutable site with the C,. 6 linear or branched alkoxy group. Specific examples thereof 
include methoxymethoxy group, ethoxymethoxy group, 1 -methoxyethoxy group, 2-methoxyethoxy group, 1-ethox- 
yethoxy group and 2-ethoxyethoxy group. 

[0046] Similarly, when R 1 , R x2 , R X3 , R X4 , R x s, R^ RX7 f R xa and R X9 represent a C 2 . 12 alkoxyalkylthio group which 
may have one or more substituents, the alkoxyalkylthio group represents a group having the C^. s linear or branched 
alkylthio group substituted at a substitutable site with the C^g linear or branched alkoxy group. Specific examples 
thereof include methoxymethylthio group, ethoxymethylthio group, 1 -methoxyethylthio group, 2-methoxyethylthio 
group, 1-ethoxyethylthio group and 2-ethoxyethylthio group. 

[0047] When R 1 , R X1 , R x2 , R X3 R X4 R x 5, R X8 , RX7 ( R X8 s R X9 and R xio represent a cycloalkyl group which may 
have one or more substituents, the cycloalkyl group means a C 3 . 7 cyclic alkyl group, and specific examples thereof 
include cyclopropyl group, cyclobutyl group, cyclopentyl group, cyclohexyl group and cycloheptyl group. 
[0048] Similarly, when R 1 , R X2 R X3 , R X4 , R X5 , R X6 , R X7 , R X8 and R X9 represent a C^y cycloalkyloxy group which 
may have one or more substituents, the cycloalkyloxy group refers to a group having an oxygen atom bound to the 
end of the C 3 . 7 cyclic alkyl group, and specific examples thereof include cyclop ropy I oxy group, cyclobutyloxy group, 
cyclopentyloxy group, cyclohexyloxy group and cycloheptyloxy group. 

[0049] Similarly, when R 1 , R^, R X3 R X4 , R X5 , R X6 , R X7 , R X8 and R X9 represent C^. 7 cyclo alkylthio group which may 
have one or more substituents, the cycloalkylthio group refers to a group having a sulfur atom bound to the end of the 
c 3-7 cycloalkyl group, and specific examples thereof include cyclopropylthio group, cyclobutylthio group, cyclopentylthio 
group, cyclohexylthio group and cycloheptylthio group. 

[0050] When R 1 , R X1 , R X2 , R X3 , R X4 , R x s, R X6 , R X7 , R X8 R X9 and R X1 ° represent a C 2 . 6 alkenyl group which may 
have one or more substituents, the alkenyl group is a C 2 . 6 linear or branched alkenyl group and refers to a compound 
residue having a double bond in the alkyl group containing 2 or more carbon atoms. Specific examples of thereof 
include ethenyl group, 1-propene-1-yl group, 2-propene-1-yl group, 3-propene-1-yl group, 1-butene-1-yl group, 
1-butene-2-yl group, 1 -butene-3-yl group, 1-butene-4-yl group, 2-butene-1-yl group, 2-butene-2-yl group, 1-methyl- 
1-propene-1-yl group, 2-methyl-1-propene-1-yl group, 1-methyl-2-propene-1-ylgroup,2-methyl-2-propene-1-yl group, 
1-methyl-1-butene-1-yl group, 2-methyl-1-butene-1-yl group, 3-methyl-1-butene-1-yl group, 1-methyl-2-butene-1-yl 
group, 2-methyl-2-butene-1 -yl group, 3-methyl-2-butene-1 -yl group, 1 -methyl-3-butene-1 -yl group, 2-methyl-3-butene- 
1-yl group, 3-rnethyl-3-butene-1-y! group, 1-ethyl-1-butene-1-yl group, 2-ethyl-1-butene-1-yl group, 3-ethyl-1-butene- 
1 -yl group, 1 -ethyl-2-butene-1 -yl group, 2-ethyl-2-butene-1 -yl group, 3-ethyl-2-butene-1 -yl group, 1 -ethyl-3-butene-1 -yl 
group, 2-ethyl-3-butene-1-yl group, 3-ethyl-3-butene-1 -yl group, 1 ,1-dimethyl-1-butene-1-yl group, 1 ,2-dimethyl- 

1- butene-1-yl group, 1 ,3-dimethyM-butene-1-yl group, 2, 2-dimethyl-1-butehe-1-yl group, 3, 3-dimethyl-1-butene-1-yl 
group, 1 ,1-dimethyl-2-butene-1-yl group, 1 ,2-dimethyl-2-butene-1-yl group, 1,3-dimethyl-2-butene-1-yl group, 
2,2-dimethyl-2-butene-1-yI group, 3, 3-dimethyl-2-butene-1-yl group, 1,1-dimethyl-3-butene-1-yl group, 1 ,2-dimethyl- 

3- butene-1-yl group, 1 ,3-dimethyl-3-butene-1-yl group, 2,2-dimethyl-3-butene-1-yl group, 3,3-dimethyl-3-butene-1-yl 
group, 1 -pentene-1 -yl group, 2-pentene-1 -yl group, 3-pentene-1 -yl group, 4-pentene-1 -yl group, 1 -pentene-2-yl group, 

2- pentene-2-yl group, 3-pentene-2-yl group, 4-pentene-2-yl group, 1 -pentene-3-yl group, 2-pentene-3-yl group, 1 -pen- 
tene-1 -yl group, 2-pentene-1 -yl group, 3-pentene-1-yl group, 4-pentene-1 -yl group, 1 -pentene-2-yl group, 2-pentene- 

2- yl group, 3-pentene-2-yl group, 4-pentene-2-yl group, 1 -pentene-3-yl group, 2-pentene-3-yl group, 1 -methyl- 1 -pen- 
tene-1 -yl group, 2-methyl-1 -pentene-1 -yl group, 3-methyl-1 -pentene-1 -yl group, 4-methyl-1 -pentene-1 -yl group, 1 -me- 
thyl-2-pentene-1-yl group, 2-methyl-2-pentene-1-yl group, 3-methyl-2-pentene-l-yl group, 4-methyl-2-pentene-1-yl 
group, 1-methyl-3-pentene-1-yl group, 2-methyl-3-pentene-1-yl group, 3-methyl-3-pentene-1-yl group, 4-methyl- 

3- pentene-1-yl group, 1-methyl~4-pentene-1-yl group, 2-methyl-4-pentene-1-yl group, 3-methyl-4-pentene-1-yl group, 

4- methyi-4-pentene-1-yl group, 1 -methyl- 1-pentene-2-yl group, 2-methyM-pentene-2-yl group, 3-methyl-1 -pentene- 
2-yl group, 4-methyl-1-pentene-2-yl group, 1 -methyl-2-pentene-2-yl group, 2-methyl-2-pentene-2-yl group, 3-methyl- 
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2- pentene-2-yl group, 4-methyl-2-pentene-2-yl group, 1 -methyl-3-pentene-2-yl group, 2-methyl-3-pentene-2-ylgroup, 

3- methyl-3-pentene-2-ylgroup, 4-methyl-3-pentene-2-yl group, 1 -methyl-4-pentene-2-ylgroup, 2-methyl-4-pentene- 

2- ylgroup, 3-methyl-4-pentene-2-yl group, 9-methyl-9-pentene-2-yl group, 1 -methyl- 1-pentene-3-yl group, 2-methyl- 
1-pentene-3-yl group, 3-methyl-1-pentene-3-yl group, 4-methyl-1-pentene-3-yl group, 1 -methyl-2-pentene-3-yl group, 

5 2-methyl-2-pentene-3-yl group, 3-methyl-2-pentene-3-ylgroup, 4-methyl-2-pentene-3-yl group, 1-hexene-1-yl group, 
1-hexene-2-yl group, 1-hexene-3-yl group, 1 -hexene-4-yl group, 1-hexene-5-yl group, 1 -hexene-6-yl group, 2-hexene- 

1- yl group, 2-hexene-2-ylgroup, 2-hexene-3-ylgroup, 2-hexene-4-ylgroup, 2-hexene-5-ylgroup, 2-hexene-6-ylgroup, 

3- hexene-1-yl group, 3-hexene-2-yl group and 3-hexene-3-yl group; preferably ethenyl group, 1-propene-1-yl group, 

2- propene-1-yl group, 3-propene-1-yl group, 1-butene-1-yl group, 1-butene-2-yl group, 1 -butene-3-yl group, 1-butene- 
io 4-yl group, 2-butene-1 -yl group, 2-butene-2-yl group, 1 -methyl-1 -propene-1 -yl group, 2-methyl-1 -propene-1 -yl group, 

1 -methyl-2-propene-1 -yl group, 2-methyl-2-propene-1 -yl group, 1 -methyl-1 -butene-1 -yl group, 2-methyl-1 -butene-1 -yl 
group, 3-methyl-1 -butene-1 -yl group, 1 -methyl-2-butene-1 -yl group, 2-methyl-2-butene-1 -yl group, 3-methyl-2-butene- 
1-yl group, 1-methyl-3-butene-1-yl group, 2-methyl-3-butene-1-yl group, 3-methyl-3-butene-1-yl group, 1-ethyl- 

1 - butene-1 -yl group, 2-ethyl-1 -butene-1 -yl group, 3-ethyl-1 -butene-1 -yl group, 1-ethyl-2-butene-1-yl group, 2-ethyl- 
15 2-butene-1-yl group, 3-ethyl-2-butene-1-yl group, 1 -ethyl-3-butene-1-yl group, 2-ethyl-3-butene-1-yl group, 3 -ethyl- 

3- butene- 1-yl group, 1,1-dimethyl-1-butene-1-yl group, 1 ,2-dimethyl-1 -butene-1 -yl group, 1,3-dimethyl-1 -butene-1 -yl 
group, 2, 2-dimethyl-1 -butene-1 -yl group, 3, 3-dimethyl-1 -butene-1 -yl group, 1 ,1-dimethyl-2 -butene-1 -yl group, 
1,2-dimethyl-2-butene-1-yl group, 1 ,3-dlmethyl-2-butene-1 -yl group, 2,2-dimethyl-2-butene-1-yl group, 3,3-dimethyl- 

2- butene-1-yl group, 1,1-dimet.hyl-3-butene-1-yl group, 1 ,2-dlmethyl-3-butene-1-yl group, 1,3-dimethyl-3-butene-1-yl 
20 group, 2,2-dimethyl-3-butene-1 -yl group and 3,3-dimethyl-3-butene-1 -yl group; more preferably ethenyl group, 1 -pro- 
pene-1 -yl group, 2-propene-1 -yl group, 3-propene-1 -yl group, 1 -butene-1 -yl group, 1 -butene-2-yl group, 1 -butene-3-yl 
group, 1-butene-4-yl group, 2-butene-1-yl group, 2-butene-2-yl group, 1 -methyl-1 -propene-1 -yl group, 2-methyl-1 -pro- 
pene-1 -yl group, 1 -methyI-2-propene-1 -yl group, 2-methyl-2-propene-1 -yl group, 1 -methyl-1 -butene-1 -yl group, 2-me- 
thyl-1 -butene-1 -yl group, 3-methyl-1 -butene-1 -yl group, 1-methyl-2-butene-1-yl group, 2-methyl-2-butene-1 -yl group, 

25 3-methyl-2-butene-1-yl group, 1-methyl-3-butene-1-yl group, 2-methyl-3-butene-1-yl group, and 3-methyl-3-butene- 

1- yl group; and most preferably ethenyl group, 1 -propene-1 -yl group, 2-propene-1-yl group, 3-propene-1-yl group, 
1 -butene-1 -yl group, 1 -butene-2-yl group, 1 -butene-3-yl group, 1 -butene-4-yl group, 2-butene-1 -yl group and 2-butene- 

2- yl group. 

[0051] Similarly, when R 1 , RX 2 , R X3 , R X4 , R X5 , R X6 , R X7 , R X8 and R X9 represent a C 2 . 6 alkenyloxy group which may 
30 have one or more substituents, the alkenyloxy group refers to a group having an oxygen atom bound to the end of the 
C 2 . 6 linear or branched alkenyl group. Specific examples thereof include ethenyloxy group, 1 -propene-1 -yloxy group, 
2-propene-1 -yloxy group, 3-propene-1 -yloxy group, 1 -butene-1 -yloxy group, 1 -butene-2-yloxy group, 1 -butene-3-yloxy 
group, 1 -butene-4-yloxy group, 2-butene-1 -yloxy group, 2-butene-2-yloxy group, 1 -methyl-1 -propene-1 -yloxy group, 
2-methyl-1 -propene-1 -yloxy group, 1-methyl-2-propene-1 -yloxy group, 2-methyl-2-propene-1 -yloxy group, 1-methyl- 
35 1 -butene-1 -yloxy group, 2-methyl-1 -butene-1 -yloxy group, 3-methyl-1 -butene-1 -yloxy group, 1-methyl-2-butene- 

1 - yloxy group, 2-methyl-2-butene-1 -yloxy group, 3-methyl-2-butene-1 -yloxy group, 1-methyl-3-butene-1 -yloxy group, 

2- methyl-3-butene-1 -yloxy group, 3-methyl-3-butene-1 -yloxy group, 1 -ethyl-1 -butene-1 -yloxy group, 2-ethyl-1 -butene- 
1 -yloxy group, 3-ethyl-1 -butene-1 -yloxy group, 1 -ethyl-2-butene-1 -yloxy group, 2-ethyl-2-butene-1 -yloxy group, 

3- ethyl-2-butene-1 -yloxy group, 1 -ethyl-3-butene-1 -yloxy group, 2-ethyl-3-butene-1 -yloxy group, 3-ethyl-3-butene- 
40 1 -yloxy group, 1 ,1 -dimethyl -1 -butene-1 -yloxy group, 1 ,2-dimethyl-1 -butene-1 -yloxy group, 1,3-dimethyM-butene- 

1 -yloxy group, 2,2-dimethyl-1 -butene-1 -yloxy group, 3,3-dimethyl-1 -butene-1 -yloxy group, 1,1-dimethyl-2-butene- 
1 -yloxy group, 1,2-dimethyl-2-butene-1 -yloxy group, 1,3-dimethyl-2-butene-1 -yloxy group, 2,2-dimethyl-2-butene- 
1-yloxy group, 3,3-dimethyl-2-butene-1 -yloxy group, 1,1-dimethyl-3-butene-1 -yloxy group, 1 ,2-dimethyl-3-butene- 
1 -yloxy group, 1,3-dimethyl-3-butene-1 -yloxy group, 2,2-dimethyl-3-butene-1-yloxy group, 3,3-dimethyl-3-butene- 
45 1 -yloxy group, 1 -pentene-1 -yloxy group, 2-pentene-1 -yloxy group, 3-pentene-1 -yloxy group, 4-pentene-1 -yloxy group, 

1 - pentene-2-yloxy group, 2-pentene-2-yloxy group, 3-pentene-2-yloxy group, 4-pentene-2-yloxy group, 1-pentene- 

3- yloxy group, 2-pentene-3-yloxy group, 1 -pentene-1 -yloxy group, 2-pentene-1 -yloxy group, 3-pentene-1 -yloxy group, 

4- pentene-1 -yloxy group, 1 -pentene-2-yloxy group, 2-pentene-2-yloxy group, 3-pentene-2-yloxy group, 4-pentene- 

2- yloxy group, 1 -pentene-3-yloxy group, 2-pentene-3-yloxy group, 1 -methyl-1 -pentene-1 -yloxy group, 2-methyl-1 -pen- 
50 tene-1 -yloxy group, 3-methyl-1 -pentene-1 -yloxy group, 4-methyM -pentene-2-yloxy group, 1 -methyl-2-pentene- 

1 -yloxy group, 2-methyl-2 -pentene-1 -yloxy group, 3-methyl-2-pentene-1 -yloxy group, 4-methyl-2-pentene-1 -yloxy 
group, 1-methyl-3-pentene-1 -yloxy group, 2-methyl-3-pentene-1 -yloxy group, 3-methyl-3-pentene-1 -yloxy group, 
4-methyl-3-pentene-1 -yloxy group, 1-methyl-4-pentene-1 -yloxy group, 2-methyl-4-pentene-1 -yloxy group, 3-methyl- 
4-pentene-1 -yloxy group, 4-methyl-4-pentene-1 -yloxy group, 1 -methyl-1 -pentene-2-yloxy group, 2-methyl-1-pentene- 
55 2-yloxy group, 3-methyl-1-pentene-2-yloxy group, 4-methyl-1-pentene-2-yloxy group, 1 -methyl-2-pentene-2-yloxy 
group, 2-methyl-2-pentene-2-yloxy group, 3-methyl-2-pentene-2-yloxy group, 4-methyl-2-pentene-2-yloxy group, 
1-methyl-3-pentene-2-yloxy group, 2 -methyl-3-pentene-2-yloxy group, 3-methyl-3-pentene-2-yloxy group, 4-methyl- 

3- pentene-2-yloxy group, 1 -methyl-4-pentene-2-yloxy group, 2-methyl-4-pentene-2-yloxy group, 3-methyl-4-pentene- 
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2-yloxy group, 4-methyl-4-pentene-2-yloxy group, 1 -methyl- 1-pentene-3-yloxy group, 2-methyl-1-pentene-3-yloxy 
group, 3-methyM-pentene-3-yloxy group, 4-methyl-1 -pentene-3-yloxy group, 1 -methyl-2-pentene-3-yloxy group, 
2-methyl-2-pentene-3-yloxy group, 3-methyl-2-pentene-3-yloxy group, 4-methyl-2-pentene-3-yloxy group, 1-hexene- 
1-yloxy group, 1-hexene-2-yloxy group, 1 -hexene-3-yloxy group, 1 -hexene-4-yloxy group, 1-hexene-5-yloxy group, 
1 -hexene-6-yloxy group, 2-hexene-1 -yloxy group, 2-hexene-2-yloxy group, 2-hexene-3-yloxy group, 2-hexene-4-yloxy 
group, 2-hexene-5-yloxy group, 2-hexene-6-yloxy group, 3-hexene-1 -yloxy group, 3-hexene-2-yloxy group and 3-hex- 
ene-3-yloxy group; preferably ethenyloxy group, 2-propene-1 -yloxy group, 2-propene-1 -yloxy group, 3-propene- 

1 - yloxy group : 1-butene-1 -yloxy group, 1-butene-2-yloxy group, 1-butene-3-yloxy group, 1-butene-4-yloxy group, 

2- butene-1 -yloxy group, 2-butene-2-yloxy group, 1-methyl-1-propene-1 -yloxy group, 2-methyl-1-propene-1 -yloxy 
group, 1-methyl-2-propene-1 -yloxy group, 2-methyl-2-propene-1 -yloxy group, 1-methyl-1-butene-1 -yloxy group, 2-me- 
thyl-1-butene-1 -yloxy group, 3-methyl-1-butene-1 -yloxy group, 1-methyl-2-butene-1 -yloxy group : 2-methyl-2-butene- 
1 -yloxy group, 3-methyl-2-butene-1 -yloxy group, 1-methyl-3-butene-1 -yloxy group, 2-methyl-3-butene- 1-yloxy group, 

3- methyl-3-butene- 1-yloxy group, 1-ethyl-1-butene-1 -yloxy group, 2-ethyl-1-butene-1 -yloxy group, 3-ethyl-1-butene- 
1 -yloxy group, 1-ethyl-2-butene-1 -yloxy group, 2-ethyl-2-butene-1 -yloxy group, 3 -ethyl -2-bu ten e- 1-yloxy group, 
1-ethyl-3-butene-1 -yloxy group, 2-ethyl-3-butene-1 -yloxy group, 3-ethyl-3-butene-1 -yloxy group, 1 ,1-dimethyl- 
1-butene-1 -yloxy group, 1,2-dimethyl-1-butene- 1-yloxy group, 1,3-dlmethyl -1-butene-1 -yloxy group, 2,2-dimethyl- 

1- butene-1 -yloxy group, 3,3-dimethyl-1-butene-1 -yloxy group, 1 ,1-dlmethyl-2-butene-1 -yloxy group, 1 ,2 -dimethyl 
-2-butene-1 -yloxy group, 1 ,3-dimethyl-2-butene-1 -yloxy group, 2,2-dimethyl-2-butene- 1-yloxy group, 3,3-dimethyl- 

2- butene-1 -yloxy group, 1,1-dimethyl-3-butene-1 -yloxy group, 1 ,2-dimethyl-3-butene- 1-yloxy group, 1,3-dimethyl- 

3- butene- 1-yloxy group, 2,2-dimethyl-3-butene-1 -yloxy group and 3,3-dimethyl-3-butene-1 -yloxy group; more prefer- 
ably ethenyloxy group, 1 -propene-1 -yloxy group, 2-propene-1 -yloxy group, 3-propene-1 -yloxy group, 1 -butene-1 -yloxy 
group, 1 -butene-2-yloxy group, 1 -butene-3-yloxy group, 1 -butene-4-yloxy group, 2-butene-1 -yloxy group, 2-butene- 
2-yloxy group, 1-methyl-1 -propene-1 -yloxy group, 2-methyl-1 -propene-1 -yloxy group, 1 -methyl-2-propene- 1-yloxy 
group, 2-methyl-2-propene-1 -yloxy group, 1-methyl-1 -butene-1 -yloxy group, 2-methyl-1 -butene-1 -yloxy group, 3-me- 
thyl-1 -butene-1 -yloxy group, 1 -m ethyl -2-butene- 1-yloxy group, 2-methyl-2-butene-1 -yloxy group, 3-methyl-2-butene- 
1 -yloxy group, 1-methyl-3-butene-1 -yloxy group, 2-methyl-3-butene-1 -yloxy group and 3-methyl-3-butene-1 -yloxy 
group; further preferably ethenyloxy group, 1 -propene-1 -yloxy group, 2-propene-1 -yloxy group, 3-propene-1 -yloxy 
group, 1 -butene-1 -yloxy group, 1-butene-2-yloxy group, 1-butene-3-yloxy group, 1 -butene-4-yloxy group, 2-butene- 
1 -yloxy group and 2-butene-2-yloxy group; and most preferably ethenyloxy group, 1 -propene-1 -yloxy group, 2-propene- 

1 - yloxy group and 3-propene-1 -yloxy group. 

[0052] Similarly when R 1 , R* 2 , R X3 , R X4 , R X5 , R X6 , R X7 , R xa and R X9 represent a C 2 . 6 alkenylthio group which may 
have one or more substituents, the alkenylthio group refers to a group having sulfur atom bound to the end of the C 2 .s 
linear or branched alkenyl group, and specific examples thereof include ethenylthio group, 1 -propene-1 -ylthio group, 

2- propene-1 -ylthio group, 3-propene-1 -ylthio group, 1 -butene-1 -ylthio group, 1 -butene-2-ylthio group, 1 -butene-3-ylth- 
io group, 1 -butene-4-ylthio group, 2-butene-1 -ylthio group, 2-butene-2-ylthio group, 1 -methyl-1 -propene-1 -ylthio group, 
2-methyl-1 -propene-1 -ylthio group, 1-methyl-2-propene-1 -ylthio group, 2-methyl-2-propene-1 -ylthio group, 1-methyl- 
1-butene-2-ylthio group, 2-methyl-1 -butene-2-ylthio group, 3-methyl-1 -butene-1 -ylthio group, 1-methyl-2-butene- 

1 - ylthio group, 2-methyl-2-butene-1 -ylthio group, 3-methyl-2-butene-1 -ylthio group, 1-methyl-3-butene-1 -ylthio group, 

2- methyl-3-butene-1 -ylthio group, 3-methyl-3-butene-1 -ylthio group, 1 -ethyl-1 -butene-1 -ylthio group, 2-ethyl-1 -butene- 
1 -ylthio group, 3-ethyl-1 -butene-1 -ylthio group, 1 -ethyl-2-butene-1 -ylthio group, 2-ethyl-2-butene-1 -ylthio group, 

3- ethyl-2-butene-1 -ylthio group, 1 -ethyl-3-butene-1 -ylthio group, 2-ethyl-3-butene-1 -ylthio group, 3-ethyl-3-butene- 
1 -ylthio group, 1,1-dimethyl-1 -butene-1 -ylthio group, 1 ,2-dimethyl-1 -butene-1 -ylthio group, 1 ,3-dimethyl-1-butene- 
1 -ylthio group, 2,2-dimethyl-2-butene-1 -ylthio group, 3,3-dimethyl-1 -butene-1 -ylthio group, 1,1-dimethyl-2-butene- 
1 -ylthio group, 1,2-dimethyl -2-butene-1 -ylthio group, 1 ,3-dimethyl-2-butene-1 -ylthio group, 2,2-dimethyl-2-butene- 
1 -ylthio group, 3,3-dimethyl-2-butene-1 -ylthio group, 1,1-dimethyl-3-butene-1 -ylthio group, 1 ,2-dimethyl-3-butene- 
1 -ylthio group, 1 ,3-dimethyl-3-butene-1 -ylthio group, 2,2-dimethyl-3-butene-1 -ylthio group, 3,3-dimethyl-3-butene- 
1 -ylthio group, 1 -pentene-1 -ylthio group, 2-pentene-1 -ylthio group, 3-pentene-1 -ylthio group, 4-pentene-1 -ylthio group, 

1- pentene-2-ylthio group, 2-pentene-2-ylthio group, 3-pentene-2-ylthio group, 4-pentene-2-ylthio group, 1-pentene- 

3- ylthio group, 2-pentene-3-ylthio group, 1 -pentene-1 -ylthio group, 2-pentene-1 -ylthio group, 3-pentene-1 -ylthio group, 

4- pentene-1 -ylthio group, 1 -pentene-2-ylthio group, 2-pentene-2-ylthio group, 3-pentene-2-ylthio group, 4-pentene- 

2- ylthio group, 1 -pentene-3-ylthio group, 2-pentene-3-ylthio group, 1 -methyl-1 -pentene-1 -ylthio group, 2-methyl-1 -pen- 
tene-1 -ylthio group, 3-methyM -pentene-1 -ylthio group, 4-methyl-1 -pentene-1 -ylthio group, 1 -methyl-2-pentene-1 -ylth- 
io group, 2-methyl-2-pentene-1 -ylthio group, 3-methyl-2-pentene-1 -ylthio group, 4-methyl-2-pentene-1 -ylthio group, 
1-methyl-3-pentene-1 -ylthio group, 2-methyl-3-pentene-1 -ylthio group, 3-methyl-3-pentene-1 -ylthio group, 4-methyl- 

3- pentene-1 -ylthio group, 1 -methyl-9-pentene-1 -ylthio group, 2-methyl-9-pentene-1 -ylthio group, 3-methyl-4-pentene- 

1 - ylthio group, 4-methyl-4-pentene-1 -ylthio group, 1 -methyl-1 -pentene-2-ylthio group, 2-methyl-1-pentene-2-ylthio 
group, 3-methyl-1-pentene-2-ylthio group, 4-methyl-1-pentene-2-ylthio group, 1 -methyl -2-pentene-2-ylthio group, 

2- methyl-2-pentene-2-ylthio group, 3-methyl-2-pentene-2-ylthio group, 4-methyl-2-pentene-2-ylthio group, 1 -methyl- 
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3-pentene-2-ylthio group, 2-methyl-3-pentene-2-ytthio group, 3-methyl-3-pentene-2-ylthio group, 4-methyl-3-pentene- 

2- ylthio group, 1-methyl-4-pentene-2-ylthio group, 2-methyl-4-pentene-2-ylthto group, 3-methyl-4-pentene-2-ylthio 
group, 4-methyl-4-pentene-2-ylthio group, 1 -methyl-1 -pentene-3-ylthio group, 2-methyl-1-pentene-3-ylthio group, 

3- methyl-1-pentene-3-ylthio group, 4-methyl-1-pentene-3-ylthio group, 1-methyl-2-pentene-3-ylthio group, 2-methyl- 
2-pentene-3-ylthio group, 3-methyl-2-pentene-3-ylthio group, 4-methyl-2-pentene-3-ylthio group, 1-hexene-1-ylthio 
group, 1-hexene-2-ylthio group, 1 -hexene-3-ylthio group, 1-hexene-4-ylthio group, 1-hexene-5-ylthio group, 1-hexene- 
6-ylthio group, 2-hexene-1-ylthio group, 2-hexene-2-ylthio group, 2-hexene-3-ylthio group, 2-hexene-4-ylthio group, 

2- hexene-5-ylthio group, 2-hexene-6-ylthio group, 3-hexene-1 -ylthio group, 3-hexene-2-ylthio group and 3-hexene- 

3- ylthio group; preferably ethenylthio group, 1 -propene-1 -ylthio group, 2-propene-1 -ylthio group, 3-propene-1-ylthio 
group, 1 -butene-1 -ylthio group, 1-butene-2-ylthio group, 1 -butene-3-ylthio group, 1-butene-4-ylthio group, 2-butene- 
1 -ylthio group, 2-butene-2-ylthio group, 1 -methyl-1 -propene-1 -ylthio group, 2-methyl-1 -propene-1 -ylthio group. 1 -me- 
thyl-2-propene-1 -ylthio group, 2-methyl-2-propene-1 -ylthio group, 1 -methyl-1 -butene-1 -ylthio group, 2-methyl- 
1-butene-1 -ylthio group, 3-methyl-1 -butene-1 -ylthio group, 1-methyl-2-butene-1 -ylthio group, 2-methyl-2-butene- 
1 -ylthio group, 3-methyl-2-butene-1 -ylthio group, 1-methyl-3-butene-1 -ylthio group, 2-methyl-3-butene-1-yithio group, 
3-methyl-3-butene-2-ylthio group, 1 -ethyl- 1-butene-1 -ylthio group, 2-ethyl-1-butene-1 -ylthio group, 3-ethyl-1-butene- 
1 -ylthio group, 1 -ethyl-2-butene-1 -ylthio group, 2-ethyl-2-butene-1 -ylthio group, 3-ethyl-2-butene-1 -ylthio group, 
1-ethyl-3-butene-1 -ylthio group, 2-ethyl-3-butene-1 -ylthio group, 3-ethyl-3-butene-1 -ylthio group, 1,1-dimethyl- 
1-butene-1 -ylthio group, 1,2-dimethyl-1-butene-1 -ylthio group, 1 ,3-dimethyl-1-butene-1 -ylthio group, 2,2-dimethyl- 

1 - butene-1 -ylthio group, 3,3-dimethyl-1-butene-1 -ylthio group, 1,1-dimethyl-2-butene-1 -ylthio group, 1 ,2-dimethyl- 

2- butene-1 -ylthio group, 1 ,3-dimethyl-2-butene-1 -ylthio group, 2,2-dimethyl-2-butene-1 -ylthio group, 3,3-dimethyl- 

2- butene-1 -ylthio group, 1,1-dimethyl-3-butene-1 -ylthio group, 1 ,2-dimethyl-3-butene-1 -ylthio group, 1 ,3-dimethyl- 

3- butene-1 -ylthio group, 2,2-dimethyl-3-butene-1 -ylthio group and 3,3-dimethyl-3-butene-1 -ylthio group; more prefer- 
ably ethenylthio group, 1 -propene-1 -ylthio group, 2-propene-1 -ylthio group, 3-propene-1 -ylthio group, 1 -butene-1 -ylthio 
group, 1-butene-2-ylthio group, 1-butene-3-ylthio group, 1 -butene-4-ylthio group, 2-butene-1 -ylthio group, 2-butene- 
2-ylthio group, 1-methyl-1-prapene-1 -ylthio group, 2-methyl-1 -propene-1 -ylthio group, 1-methyl-2-prapene-1 -ylthio 
group, 2-methyl-2-propene-1 -ylthio group, 1-methyl-1 -butene-1 -ylthio group, 2-methyl-1 -butene-1 -ylthio group, 3-me- 
thyl-1-butene-2-ylthio group, 1-methyl-2-butene-1 -ylthio group, 2-methyl-2-butene-1 -ylthio group, 3-methyl-2-butene- 
1 -ylthio group, 1-methyl-3-butene-1 -ylthio group, 2-methyl-3-butene-1 -ylthio group and 3-methyl-3-butene-1 -ylthio 
group; further preferably ethenylthio group, 1 -propene-1 -ylthio group, 2-propene-1 -ylthio group, 3-propene-1 -ylthio 
group, 1 -butene-1 -ylthio group, 1 -butene-2-ylthio group, 1 -butene-3-ylthio group, 1 -butene-4-ylthio group, 2-butene- 
1 -ylthio group and 2-butene-2-ylthio group; and most preferably ethenylthio group, 1 -propene-1 -ylthio group, 2-pro- 
pene-1 -ylthio group and 3-propene-1 -ylthio group. 

[0053] When R 1 , R X1 , R X2 , R X3 , R X4 , R X5 , R X6 , R X7 , R X8 , R X9 and R X1 ° represent a C 2 ^ alkynyl group which may 
have one or more substituents, the alkynyl group is a C 2 . 6 linear or branched alkynyl group and refers to a compound 
residue having a triple bond in the alkyl group containing 2 or more carbon atoms. Specific examples thereof include 
ethynyl group, 1-propyn-1-yl group, 2-propyn-1-yl group, 3-propyn-1 -yl group, 1-butyn-1-yl group, 1-butyn-2-yl group, 
1 -butyn-3-yl group, 1 -butyn-4-yl group, 2-butyn-1 -yl group, 2-butyn-2-yl group, 1 -methyl-1 -propyn-1 -yl group, 2-methyl- 

1- propyn-1-yl group, 1-methyl-2-propyn-1-yl group, 2-methyl-2-propyn-1-yl group, 1 -methyl-1 -butyn-1-yl group, 

2- methy2-1-butyn-1-yl group, 3-methyl-1 -butyn-1-yl group, 1-methyl-2-butyn-1-yl group, 2-methyl-2-butyn-1-yl group, 

3- methyl-2-butyn-1-yl group, 1-methyl-3-butyn-1-yl group, 2-methyl-3-butyn-1-yl group, 3-methyl-3-butyn-1 -yl group, 

1 - ethyl- 1-butyn-1-yl group, 2-ethyl-1 -butyn-1 -yl group, 3-ethyl-1 -butyn-1 -yl group, 1- ethyl -2-butyn-1-yl group, 2-ethyl- 

2- butyn-1 -yl group, 3-ethyl-2-butyn-1-yl group, 1 -ethyl-3-butyn-1 -yl group, 2-ethyl-3-butyn-1 -yl group, 3-ethyl-3-butyn- 

1- yl group, 1,1-dimethyl-1-butyn-1-yl group, 2,2-dimethyl-1 -butyn-2-yl group, 1,3-dimethyl-1 -butyn-1 -yl group, 
2,2-dimethyl-1 -butyn-1 -yl group, 3,3-dimethyl-1 -butyn-1 -yl group, 1,1-dimethyl-2-butyn-1-yl group, 1 ,2-dimethyl-2-bu- 
tyn-1-yl group, 1 ,3-dimethyl-2-butyn-1-yl group, 2,2-dimethyl-2-butyn-1 -yl group, 3,3-dimethyl-2-butyn-1-yl group, 
1 ,1-dimethyl-3-butyn-1-yl group, 1 ,2-dimethyl-3-butyn-1-yl group, 1 ,3-dimethyl-3-butyn-1-yl group, 2,2-dimethyl-3-bu- 
tyn-1-yl group, 3,3-dimethyl-3-butyn-1-yl group, 1-pentyn-1-yl group, 2-pentyn-1-yl group, 3-pentyn-1 -yl group, 4-pen- 
tyn-1 -yl group, 1 -pentyn-2-yl group, 2-pentyn-2-yl group, 3-pentyn-2-yl group, 4-pentyn-2-yl group, 1 -pentyn-3-yl group, 

2- pentyn-3-yl group, 1 -pentyn-1 -yl group, 2-pentyn-1 -yl group, 3-pentyn-1 -yl group, 4-pentyn-1 -yl group, 1 -pentyn-2-yl 
group, 2-pentyn-2-yl group, 3-pentyn-2-yl group, 4-pentyn-2-yl group, 1 -pentyn-3-yl group, 2-pentyn-3-yl group, 1 -me- 
thyl-1 -pentyn-1 -yl group, 2-methyl-1 -pentyn-1 -yl group, 3-methyl-1 -pentyn-1 -yl group, 4-methyl-1 -pentyn-1 -yl group, 
1-methyl-2-pentyn-1-yl group, 2-methyl-2 -pentyn-1 -yl group, 3-methyl-2-pentyn-1-yl group, 4-methyl-2-pentyn-1-yl 
group, 1-methyl-3-pentyn-1-yl group, 2-methyl-3-pentyn-1-yl group, 3-methyl-3-pentyn-1-yl group, 4-methyl-3-pentyn- 
1 -yl group, 1 -methyl-4-pentyn-1 -yl group, 2-methyl-4-pentyn-1 -yl group, 3-methyl-4-pentyn-1 -yl group, 4-methy-4-pen- 
tyn-1-yl group, 1 -methyl-1 -pentyn-2-y I group, 2-methyl-1 -pentyn-2-yl group, 3-methyl-1-pentyn-2-yl group, 4-methyl- 
1 -pentyn-2-yl group, 1 -methyl-2-pentyn-2-yl group, 2-methyl-2-pentyn-2-yl group, 3-methyl-2-pentyn-2-yl group, 4-me- 
thyl-2-pentyn-2-yl group, 1 -methyl-3-pentyn-2-yl group, 2-methyl-3-pentyn-2-yl group, 3-methyl-3-pentyn-2-yl group, 

4- methyl-3-pentyn-2-yl group, 1-methyl-4-pentyn-2-yl group, 2-methyl-4-pentyn-2-yl group, 3-methyl-4-pentyn-2-yl 
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group, 4-methyl-4-pentyn-2-yl group, 1 -methyl-1 -pentyn-3-yl group, 2-methyl-1 -pentyn-3-yl group, 3-methyl-1-pentyn- 

3- yl group, 4-methyl-1 -pentyn-3-yl group, 1 -methyl-2-pentyn-3-yl group, 2-methyl-2-pentyn-3-yl group, 3-methyl-2-pen- 
tyn-3-yl group, 4-methyl-2-pentyn-3-yl group, 1-hexyn-1-yl group, 1-hexyn-2-yt group, 1-hexyn-3-yl group, 1-hexyn- 

4- yl group, 1 -hexyn-5-yl group, 1 -hexyn-6-yl group, 2-hexyn-1 -yi group, 2-hexyn-2-yl group, 2-hexyn-3-yl group, 2-hex- 
yn-4-yl group, 2-hexyn-5-y1 group, 2-hexyn-6-yl group, 3-hexyn-1 -yl group, 3-hexyn-2-yl group and 3-hexyn-3-yl group; 
preferably ethynyl group, 1-propyn-1-yl group, 2-propyn-1-yl group, 3-propyn-1-yl group, 1-butyn-1-yl group, 1-butyn- 

2- yl group, 1-butyn-3-yl group, 1-butyn-4-yl group, 2-butyn-1-yl group, 2-butyn-2-yl group, 1 -methyl-1 -propyn-1 -yl 
group, 2-methyl-1-propyn-1-yl group, 1-methyl-2-propyn-1-yl group, 2-methyl-2-propyn-1-yl group, 1 -methyl-1 -butyn- 
1 -yl group, 2-methyl-1-butyn-1-yl group, 3-methyl-1 -butyn-1 -yl group, 1-methyl-2-butyn-1-yl group, 2-methyl-2-butyn- 
1 -yl group, 3-methyl-2-butyn-1-yl group, 1-methyl-3-butyn-1-yl group, 2-methyl-3-butyn-1-yl group, 3-methyl-3-butyn- 
1 -yl group, 1 -ethyl- 1 -butyn-1 -yl group, 2-ethyl-1-butyn-1-yl group, 3-ethyl-1 -butyn-1 -yl group, 1-ethyl-2-butyn-1 -yl 
group, 2-ethyl-2-butyn-1-yl group, 3-ethyl-2-butyn-1-yl group, 1-ethyl-3-butyn-1-yl group, 2-ethyl-3-butyn-1-yl group, 

3- ethyl-3-butyn-1 -yl group, 1 , 1 -dimethyl-1 -butyn-1 -yl group, 1 ,2-dimethyl-1 -butyn-1 -yl group, 1 ,3-dimethyM -butyn-1 -yl 
group, 2,2-dimethyl-1 -butyn-1 -yl group, 3,3-dimethyl-1 -butyn-1 -yl group, 1,1-dimethyl-2-butyn-1-yl group, 1,2-dime- 
thyl-2-butyn-1 -yl group, 1 ,3-dimethyl-2-butyn-1-yl group, 2,2-dimethyl-2-butyn-1-yl group, 3,3-dimethyl-2-butyn-1-yl 
group, 1,1-dlmethyl-3-butyn-1-yl group, 1 ,2-dlmethyl-3-butyn-1 -yl group, 1,3-dimethyl-3-butyn-1-yl group, 2,2-dime- 
thyl-3-butyn-1 -yl group and 3,3-dimethyl-3-butyn-1 -yl group; more preferably ethynyl group, 1 -propyn-1 -yl group, 2-pro- 
pyn-1-yl group, 3-propyn-1-yl group, 1 -butyn-1 -yl group, 1 -butyn-2-yl group, 1-butyn-3-yl group, 1-butyn-4-yl group, 

2- butyn-1-yl group, 2-butyn-2-yl group, 1 -methyl-1 -propyn-1 -yl group, 2-methyl-1 -propyn-1 -yl group, 2-methyl-2-pro- 
pyn-1-yl group, 2-methyt-2-propyn-1-yl group, 1 -methyl-1 -butyn-1 -yl group, 2-methyl-1 -butyn-1 -yl group, 3-methyl- 
1 -butyn-1 -yl group, 1-methyl-2-butyn-1-yl group, 2-methyl-2-butyn-1-yl group, 3-methyl-2-butyn-1-yl group, 1-methyl- 

3- butyn-1-yl group, 2-methyl-3-butyn-1-yl group and 3-methyl-3-butyn-1-yl group; further preferably ethynyl group, 

1 - propyn-1 -yl group, 2-propyn-1-yl group, 3-propyn-1-yl group, 1 -butyn-1 -yl group, 1-butyn-2-yl group, 1-butyn-3-yl 
group, 1-butyn-4-yl group, 2-butyn-1-yl group and 2-butyn-2-yl group; and most preferably ethynyl group, 1-propyn- 
1 -yl group, 2-propyn-1-yl group and 3-propyn-1 -yl group. 

[0054] Similarly, when R 1 , R* 2 , R X3 , R X4 , R X5 , R X6 , R X7 , R X8 and R X9 represent a C 2 . 6 alkynyloxy group which may 
have one or more substituents, the alkynyloxy group refers to a group having oxygen atom bound to the end of the 
C 2 _ 6 linear or branched alkynyl group, and specific examples thereof include ethynyloxy group, 1 -propyn-1 -yloxy group, 

2- propyn-1 -yloxy group, 3-propyn-1 -yloxy group, 1 -butyn-1 -yloxy group, 1 -butyn-2-yloxy group, 1 -butyn-3-yloxy group, 

1 - butyn-4-yloxy group, 2-butyn-1 -yloxy group, 2-butyn-2-yloxy group, 1 -methyl-1 -propyn-1 -yloxy group, 2-methyl- 
1 -propyn-1 -yloxy group, 1 -methyl-2-propyn-1 -yloxy group, 2-methyl-2-propyn-1 -yloxy group, 1 -methyl-1 -butyn-1 -yloxy 
group, 2-methyl-1 -butyn-1 -yloxy group, 3-methyl-1 -butyn-1 -yloxy group, 1 -methyl-2-butyn-1 -yloxy group, 2-methyl- 

2- butyn-1 -yloxy group, 3-methyl-2-butyn-1 -yloxy group, 1-methyl-3-butyn-1 -yloxy group, 2-methyl-3-butyn-1 -yloxy 
group, 3-methyl-3-butyn-1 -yloxy group,l-ethyl-1 -butyn-1 -yloxy group, 2-ethyl-1 -butyn-1 -yloxy group, 3-ethyl-1-butyn- 

1 - yloxy group, 1 -ethyl-2-butyn-1 -yloxy group,2-ethyl-2-butyn-1 -yloxy group, 3-ethyl-2-butyn-1 -yloxy group, 1-ethyl- 

3- butyn-1 -yloxy group, 2-ethyl-3-butyn-1 -yloxy group, 3-ethyl-3-butyn-1 -yloxy group, 1 ,1 -dimethyl-1 -butyn-1 -yloxy 
group, 1, 2 -diethy 1-1 -butyn-1 -yloxy group, 1 ,3-dimethyl-1 -butyn-1 -yloxy group, 2,2-dimethyl-1 -butyn-1 -yloxy group, 
3,3-dimethyl-1 -butyn-1 -yloxy group, 1 ,1-dimethyl-2-butyn-1 -yloxy group, 1 ,2-dimethyl-2-butyn-1 -yloxy group, 
1,3-dimethyl-2-butyn-1 -yloxy group, 2,2-dimethyl-2-butyn-1 -yloxy group, 3,3-dimethyl-2-butyn-1-yloxy group, 

1.1- dimethyl-3-butyn-1 -yloxy group, 1 ,2-dimethyl-3-butyn-1 -yloxy group, 1 ,3-dimethyl-3-butyn-1 -yloxy group, 

2.2- dimethyl-3-butyn-1 -yloxy group, 3,3-dimethyl-3-butyn-1 -yloxy group, 1-pentyn-1 -yloxy group, 2-pentyn-1 -yloxy 
group, 3-pentyn-1 -yloxy group, 4-pentyn-1 -yloxy group, 1 -pentyn-2-yloxy group, 2-pentyn-2-yloxy group, 3-pentyn- 

2- yloxy group, 4-pentyn-2-yloxy group, 1-pentyn-3-yloxy group, 2-pentyn-3-yloxy group, 1-pentyn-1 -yloxy group, 
2-pentyn-1 -yloxy group, 3-pentyn-1 -yloxy group, 4-pentyn-1 -yloxy group, 1 -pentyn-2-yloxy group, 2-pentyn-2-yloxy 
group, 3-pentyn-2-yloxy group, 4-pentyn-2-yloxy group, 1 -pentyn-3-yloxy group, 2-pentyn-3-yloxy group, 1-methyl- 
1-pentyn-1 -yloxy group, 2-methyl-1-pentyn-1 -yloxy group, 3-methyl-1-pentyn-1 -yloxy group, 4-methyl-1-pentyn- 
1 -yloxy group, 1-methyl-2-pentyn-1 -yloxy group, 2-methyl-2-pentyn-1 -yloxy group, 3-methyl-2-pentyn-1 -yloxy group, 

4- methyl-2-pentyn-1 -yloxy group, 1 -methyl-3-pentyn-1 -yloxy group, 2-methyl-3-pentyn-1 -yloxy group, 3-methyl-3-pen- 
tyn-1 -yloxy group, 4-methyl-3-pentyn-1 -yloxy group, 1-methyl-4-pentyn-1 -yloxy group, 2-methyl-4-pentyn-1 -yloxy 
group, 3-methyl-4-pentyn-1 -yloxy group, 4-methyl-4-pentyn-1 -yloxy group, 1 -methyl-1 -pentyn-2-yloxy group, 2-methyl- 

1- pentyn-2-yloxy group, 3-methyl-1 -pentyn-2 -yloxy group, 4-methyl-1-pentyn-2-yloxy group, 1 -methyl-2-pentyn- 

2- yloxy group, 2-methyl-2-pentyn-2-yloxy group, 3-methyl-2-pentyn-2-yloxy group, 4-methyl-2-pentyn-2-yloxy group, 
1 -methyl-3-pentyn-2-yloxy group, 2-methyl-3-pentyn-2-yloxy group, 3-methyl-3-pentyn-2 -yloxy group, 4-methyl-3-pen- 
tyn-2-yloxy group, 1 -methyl-4-pentyn-2-yloxy group, 2-methyl-4-pentyn-2-yloxy group, 3-methyl-4-pentyn-2-yloxy 
group, 4-methyl-4-pentyn-2-yloxy group, 1 -methyl-1 -pentyn-3-yloxy group, 2-methyl-1 -pentyn-3-yloxy group, 3-methyl- 

1- pentyn-3-yloxy group, 4-methyl-1 -pentyn-3-yloxy group, 1 -methyl-2-pentyn-3-yloxy group, 2-methyl-2-pentyn- 

3- yloxy group, 3-methyl-2-pentyn-3-yloxy group, 4-methyl-2-pentyn-3-yloxy group, 1-hexyn-1 -yloxy group, 1-hexyn- 

2- yloxy group, 1 -hexyn-3-yloxy group, 1 -hexyn-4-yloxy group; 1 -hexyn-5-yloxy group, 1 -hexyn-6-yloxy group, 2-hexyn- 
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1 -yloxy group, 2-hexyn-2-yloxy group, 2-hexyn-3-yloxy group, 2-hexyn-4-yloxy group, 2-hexyn-5-yloxy group, 2-hexyn- 
6-yloxy group, 3-hexyn-1 -yloxy group, 3-hexyn-2-yloxy group and 3-hexyn-3-yloxy group; preferably ethynyloxy group, 

1 - propyn-1 -yloxy group, 2-propyn-1 -yloxy group, 3-propyn-1 -yloxy group, 1-butyn-1 -yloxy group, 1 -butyn-2-yloxy 
group, 1 -butyn-3-yloxy group, 1 -butyn-4-yloxy group, 2-butyn-1 -yloxy group, 2-butyn-2-yloxy group, 1-methyl-1-pro- 
pyn-1 -yloxy group, 2-methyl-1-propyn-1 -yloxy group, 1-methyl-2-propyn-1 -yloxy group, 2-methyl-2-propyn-1 -yloxy 
group, 1-methyl-1-butyn-1 -yloxy group, 2-methyl-1-butyn-1 -yloxy group, 3-methyl-1-butyn-1 -yloxy group, 1-methyl- 

2- butyn-1 -yloxy group, 2-methyl-2-butyn-1 -yloxy group, 3-methyl-2-butyn-1 -yloxy group, 1-methyl-3-butyn-1 -yloxy 
group, 2-methyl-3-butyn-1 -yloxy group, 3-methyl-3-butyn-1 -yloxy group, 1 -ethyl-1 -butyn-1 -yloxy group, 2-ethyl-1-bu- 
tyn-1 -yloxy group, 3-ethyl-1 -butyn-1 -yloxy group, 1-ethyl-2-butyn-1 -yloxy group, 2-ethyl-2-butyn-1 -yloxy group, 

3- ethyl-2-butyn-1 -yloxy group, 1-ethyl-3-butyn-1 -yloxy group, 2-ethyl-3-butyn-1 -yloxy group, 3-ethyl-3-butyn-1 -yloxy 
group, 1 ,1 -dimethyl-1 -butyn-1 -yloxy group, 1 ,2-dimethyl-l -butyn-1 -yloxy group : 1 : 3-dimethyl-1 -butyn-1 -yloxy group, 
2,2-dimethyl-1 -butyn-1 -yloxy group, 3,3-dimethyl-1 -butyn-1 -yloxy group, 1,1-dimethyl-2-butyn-1 -yloxy group, 

1 .2- dimethyl-2-butyn-1 -yloxy group, 1 ,3-dlmethyl-2-butyn-1 -yloxy group, 2,2-dimethyl-2-butyn-1 -yloxy group, 

3.3- dimethyl-2-butyn-1-yloxy group, 1 ,1-dimethyl-3-butyn-1 -yloxy group, 1 ,2-dimethyl-3-butyn-1 -yloxy group, 
1 ,3-dimethyl-3-butyn-1 -yloxy group, 2,2-dimethyl-3-butyn-1 -yloxy group and 3,3-dimethyl-3-butyn-1 -yloxy group;more 
preferably ethynyloxy group, 1 -propyn-1 -yloxy group, 2-propyn-1 -yloxy group, 3-propyn-1 -yloxy group, 1 -butyn-1 -yloxy 
group, 1 -butyn-2-yloxy group, 1 -butyn-3-yloxy group, 1 -butyn-4-yloxy group, 2-butyn-1 -yloxy group, 2-butyn-2-yloxy 
group, 1-methyl-1 -propyn-1 -yloxy group, 2-methyl-1 -propyn-1 -yloxy group, 1-methyl-2-propyn-1 -yloxy group, 2-me- 
thyl-2-propyn-1 -yloxy group, 1-methyM -butyn-1 -yloxy group, 2-methyl-1 -butyn-1 -yloxy group, 3-methyl-1-butyn- 
1 -yloxy group, 1-methyl-2-butyn-1 -yloxy group, 2-methyl-2-butyn-1 -yloxy group, 3-methyl-2-butyn-1 -yloxy group, 
1 -methyl-3-butyn-1 -yloxy group, 2-methyl-3-butyn-1 -yloxy group and 3-methyl-3-butyn-1 -yloxy group; further prefera- 
bly ethynyloxy group, 1 -propyn-1 -yloxy group, 2-propyn-1 -yloxy group, 3-propyn-1 -yloxy group, 1 -butyn-1 -yloxy group, 

1 - butyn-2-yloxy group, 1 -butyn-3-yloxy group, 1-butyn-4-yloxy group, 2-butyn-1 -yloxy group and 2-butyn-2-yloxy 
group; and most preferably ethynyloxy group, 1 -propyn-1 -yloxy group, 2-propyn-1 -yloxy group and 3-propyn-1 -yloxy 
group. 

[0055] Similarly, when R 1 , R x2 , R x3 , R X4 , R X5 , R X6 , R X7 , R X8 and R X9 represent a C 2 . 6 alkynylthio group which may 
have one or more substituents, the alkynylthio group refers to a group having sulfur atom bound to the end of the C 2 .6 
linear or branched alkynyi group, and specific examples thereof include ethynylthio group, 1 -propyn-1 -ylthio group, 

2- propyn-1 -ylthio group, 3-propyn-1 -ylthio group, 1 -butyn-1 -ylthio group, 1 -butyn-2-ylthio group, 1 -butyn-3-ylthio group, 
1-butyn-4-ylthio group, 2-butyn-1 -ylthio group, 2-butyn-2-ylthio group, 1-methyl-1 -propyn-1 -ylthio group, 2-methyl- 

1 - propyn-1 -ylthio group, 1-methyl-2-propyn-1 -ylthio group, 2-methyl-2-propyn-1 -ylthio group, 1-methyl-1 -butyn-1 -ylth- 
io group, 2-methyl-1 -butyn-1 -ylthio group, 3-methyl-1 -butyn-1 -ylthio group, 1-methyl-2-butyn-1 -ylthio group, 2-methyl- 

2- butyn-1 -ylthio group, 3-methyl-2-butyn-1 -ylthio group, 1 -methyl-3-butyn-1 -ylthio group, 2-methyl-3-butyn-1 -ylthio 
group, 3-methyl-3-butyn-1 -ylthio group, 1 -ethyl-1 -butyn-1 -ylthio group, 2-ethyl-1 -butyn-1 -ylthio group, 3-ethyl-1-butyn- 

1 - ylthio group, 1-ethyl-2-butyn-1 -ylthio group, 2-ethyl-2-butyn-1 -ylthio group, 3-ethyl-2-butyn-1 -ylthio group, 1 -ethyl- 

3- butyn-1 -ylthio group, 2-ethyl-3-butyn-1 -ylthio group, 3-ethyl-3-butyn-1 -ylthio group, 1 ,1 -dimethyl-1 -butyn-1 -ylthio 
group, 1,2-dimethyl-1 -butyn-1 -ylthio group, 1,3-dimethyl-1 -butyn-1 -ylthio group, 2,2-dimethyl-1 -butyn-1 -ylthio group, 
3,3-dimethyl-1 -butyn-1 -ylthio group, 1 ,1-dimethyl-2-butyn-1 -ylthio group, 1 ,2-dimethyl-2-butyn-1 -ylthio group, 
1,3-dimethyl-2-butyn-1 -ylthio group, 2,2-dimethyl-2-butyn-1-ylthic group, 3,3-dimethyl-2-butyn-1 -ylthio group, 

1.1- dimethyl-3-butyn-1 -ylthio group, 1 ,2-dimethyl-3-butyn-1 -ylthio group, 1 ,3-dimethyl-3-butyn-1 -ylthio group, 

2.2- dimethyl-3-butyn-1 -ylthio group, 3, 3-dimethyl-3-butyn-l-ylthio group, 1-pentyn-1 -ylthio group, 2-pentyn-1 -ylthio 
group, 3-pentyn-1 -ylthio group, 4-pentyn-1 -ylthio group, 1-pentyn-2-ylthio group, 2-pentyn-2-ylthio group, 3-pentyn- 

2- ylthio group, 4-pentyn-2 -ylthio group, 1 -pentyn-3-ylthio group, 2-pentyn-3-ylthio group, 1-pentyn-1 -ylthio group, 

2- pentyn-1 -ylthio group, 3-pentyn-1 -ylthio group, 4-pentyn-1 -ylthio group, 1-pentyn-2-ylthio group, 2-pentyn-2-ylthio 
group, 3-pentyn-2-ylthio group, 4-pentyn-2-ylthio group, 1 -pentyn-3-ylthio group, 2-pentyn-3-ylthio group, 1-methyl- 
1 -pentyn-1 -ylthio group, 2-methyl-1 -pentyn-2-ylthio group, 3-methyl-2-pentyn-1 -ylthio group, 4-methyl-1 -pentyn-1 -ylth- 
io group, 1-methyl-2-pentyn-1 -ylthio group, 2-methyl-2-pentyn-2-ylthio group, 3-methyl-2-pentyn-1 -ylthio group, 4-me- 
thyl-2-pentyn-1 -ylthio group, 1 -methyl-3-pentyn-1 -ylthio group, 2-methyl-3-pentyn-1 -ylthio group, 3-methyl-3-pentyn- 

1 - ylthio group, 4-methyl-3-pentyn-1 -ylthio group, 1-methyl-4-pentyn-1 -ylthio group, 2-methyl-4-pentyn-1 -ylthio group, 

3- methyl^-pentyn-1 -ylthio group, 4-methyl-4-pentyn-1 -ylthio group, 1-methyl-1-pentyn-2 -ylthio group, 2-methyl- 
1 -pentyn-2-ylthio group, 3-methyl-1 -pentyn-2-ylthio group, 4-methyl-1 -pentyn-2-ylthio group, 1 -methyl-2-pentyn-2-ylth- 
io group, 2-methyl-2-pentyn-2-ylthio group, 3-methyl-2-pentyn-2-ylthio group, 4-methyl-2-pentyn-2-ylthio group, 1-me- 
thyl-3-pentyn-2 -ylthio group, 2-methyl-3-pentyn-2-ylthio group, 3-methyl-3-pentyn-2-ylthio group, 4-methyl-3-pentyn- 

2- ylthio group, 1 -methyl-4-pentyn-2-ylthio group, 2-methyl-4-pentyn -2 -ylthio group, 3-methyl-4-pentyn-2-ylthio group, 

4- methyl-4-pentyn-2-ylthio group, 1-methyl-1-pentyn-3-yithio group, 2-methyl-1-pentyn-3-ylthio group, 3-methyl- 
1 -pentyn-3-ylthio group, 9-methyl-1 -pentyn-3-ylthio group, 1 -methyl-2-pentyn-3-ylthio group, 2-methyl-2-pentyn-3-ylth- 
io group, 3-methyl-2-pentyn-3-ylthio group, 4-methyl-2-pentyn-3-ylthio group, 1-hexyn-1 -ylthio group, 1 -hexyn-2-ylthlo 
group, 1-hexyn-3-ylthio group, 1 -hexyn-4-ylthio group, 1 -hexyn-5-ylthio group, 1-hexyn-6-ylthio group, 2-hexyn-1 -ylthio 
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group, 2-hexyn-2-ylthio group, 2-hexyn-3-ylthio group, 2-hexyn-4-ylthio group, 2-hexyn-5-ylthio group, 2-hexyn-6-ylthio 
group, 3-hexyn-t-ylthio group, 3-hexyn-2-ylthio group and 3-hexyn-3-y!thio group; preferably ethynylthio group, 1 -pro- 
pyn-1 -ylthio group, 2 -propyn-1- ylthio group, 3-propyn-1 -ylthio group, 1 -butyn-1 -ylthio group, 1-butyn-2-ylthio group, 
1 -butyn-3-ylthio group, 1 -butyn-4-ylthio-group, 2-butyn-1 -ylthio group, 2-butyn-2-ylthio group, 1 -methyl- 1-propyn- 
1 -ylthio group, 2-methyl-1 -propyn-1 -ylthio group, 1-methyl-2-propyn-1 -ylthio group, 2-methyl-2-propyn-1 -ylthio group, 
1-methyl-1-butyn-1 -ylthio group, 2-methyl-1-butyn-1 -ylthio group, 3-methyl-1-butyn-1 -ylthio group, 1-methyl-2-butyn- 

1 - ylthio group, 2-methyl-2-butyn-1 -ylthio group, 3-methyl-2-butyn-1 -ylthio group, 1-methyl-3-butyn-1 -ylthio group, 

2- methyl-3-butyn-1 -ylthio group, 3-methyl-3-butyn-1 -ylthio group, 1-ethyl-1-butyn-1 -ylthio group, 2-ethyl-1 -butyn- 

1 - ylthio group, 3-ethyl- 1 -butyn-1 -ylthio group, 1-ethyl-2-butyn-1 -ylthio group, 2-ethyl-2-butyn-1 -ylthio group, 3-ethyl- 

2- butyn-1 -ylthio group, 1-ethyl-3-butyn-1 -ylthio group, 2-ethyl-3-butyn-1 -ylthio group, 3-ethyl-3-butyn-1 -ylthio group, 

1.1 - dimethyl -1 -butyn-1 -ylthio group, 1 ,2-dimethyl-1 -butyn-1 -ylthio group, 1 ,3-dimethyl-1 -butyn-1 -ylthio group, 

2.2- dimethyl-1-butyn-2-ylthio group, 3,3-dimethyl-1 -butyn-1 -ylthio group, 1 ,1-dimethyl-2-butyn-1 -ylthio group, 

1 .2- dimethyl-2-butyn-1 -ylthio group, 1 ,3-dimethyl-2-butyn-1 -ylthio group, 2,2-dimethyl-2-butyn-1 -ylthio group, 

3.3- dimethyl-2-butyn-1 -ylthio group, 1 ,1-dimethyl-3-butyn-1 -ylthio group, 1 ,2-di-methyl-3-butyn-1 -ylthio group, 
1 ,3-dimethyl-3-butyn-1 -ylthio group, 2,2-dimethyl-3-butyn-1 -ylthio group and 3,3-dimethyl-3-butyn-1 -ylthio group; more 
preferably ethynylthio group, 1 -propyn-1 -ylthio group, 2-propyn-1 -ylthio group, 3-propyn-1 -ylthio group, 1 -butyn-1 -ylth- 
io group, 1 -butyn-2-ylthio group, 1 -butyn-3-ylthio group, 1 -butyn-4-ylthio group, 2-butyn-1 -ylthio group, 2-butyn-2-ylthio 
group, 1-methyl-1 -propyn-1 -ylthio group, 2-methyl-1 -propyn-1 -ylthio group, 1-methyl-2-propyn-1 -ylthio group, 2-me- 
thyl-2-propyn-1 -ylthio group, 1-methyl-1 -butyn-1 -ylthio group, 2-methyl-1 -butyn-1 -ylthio group, 3-methyl-1-butyn- 
1 -ylthio group, 1-methyl-2-butyn-1 -ylthio group, 2-methyl-2-butyn-1 -ylthio group, 3-methyl-2-butyn-1 -ylthio group, 
1-methyl-3-butyn-1 -ylthio group, 2-methyl-3-butyn-1 -ylthio group and 3-methyl-3-butyn-1 -ylthio group; further prefer- 
ably ethynylthio group, 1 -propyn-1 -ylthio group, 2-propyn-1 -ylthio group, 3-propyn-1 -ylthio group, 1 -butyn-1 -ylthio 
group, 1 -butyn-2-ylthio group, 1-butyn-3-ylthio group, 1-butyn-4-ylthio group, 2-butyn-1 -ylthio group and 2-butyn-2-ylth- 
Io group; and most preferably ethynylthio group, 1 -propyn-1 -ylthio group, 2-propyn-1 -ylthio group and 3-propyn-1 -ylthio 
group. 

[0056] When R 1 , R X1 , R X2 , R X3 , R X4 , R X5 , R X6 , R X7 , R X8 , R X9 and R X1 ° represent a Cg. 12 aryl group which may have 
one or more substituents, the aryl group refers to an aromatic cyclic group, and specific examples thereof include 
phenyl group, 1-naphthyl group, 2-naphthyl group, as-indacenyl group, s-indacenyl group and acenapthylenyl group; 
preferably phenyl group, 1-naphthylgroup and 2-naphthyl group; more preferably phenyl group. 
[0057] Similarly, when R 1 , R x 2, RX3, rX4 R X5 ( R X6 ( R X7 ( r xs and R X9 represent a C 6 . 12 aryloxy group which may 
have one or more substituents, the aryloxy group refers to a group having an oxygen atom bound to the end of the 
Ce-12 ar V' 9 rou P» ar| d specific examples thereof include phenyloxy group, 1-naphthyloxy group, 2-naphthyloxy group, 
as-indacenyloxy group, s-indacenyloxy group and acenapthylenyloxy group; preferably phenyloxy group, 1-naphthyl- 
oxy group and 2-naphthyloxy group; more preferably phenyloxy group. 

[0058] Similarly, R1, R^, R x 3, RX4 R X5 ( R xe R x? ( R xs and R X9 represent a C 6 . 12 arylthio group which may have 
one or more substituents, the arylthio group refers to a group having a sulfur atom bound to the end of the Cg_ 12 aryl 
group, and specific examples thereof include phenylthio group, 1 -naphthylthio group, 2-naphthylthio group, as-inda- 
cenylthio group, s-indacenylthio group and acenapthylenylthio group; preferably phenylthio group, 1 -naphthylthio group 
and 2-naphthylthio group; more preferably phenylthio group. 

[0059] When R 1 , R X1 , R X2 , R x3 R X4 , R x s, RX6 j R x? j R X8 j R X9 and R xio represent a C 7 . 18 alkylaryl group which may 
have one or more substituents, the alkylaryl group refers to a group having the C 6 . 12 aryl group substituted at a sub- 
stitutable site with the C^g alkyl group. Specific examples thereof include tolyl group, xylyl group, cumenyl group, 
mesityl group, cymenyl group and styryl group; preferably tolyl group, xylyl group, cumenyl group, mesityl group, cy- 
menyl group and styryl group; more preferably tolyl group, xylyl group, cumenyl group and mesityl group; and further 
preferably tolyl group, xylyl group and cumenyl group. 

[0060] Similarly, when R 1 , R X3 , R x * R X5 , R X6 , R X7 , R X8 and R X9 represent a C 7 . 18 alkylaryloxy group which 
may have one or more substituents, the alkylaryloxy group refers to a group having an oxygen atom bound to the end 
of the C 7 . 18 alkylaryl group. Specific examples thereof include o-tolyloxy group, m-tolyloxy group, p-tolyloxy group, 
2,3-xylyl-1-oxy group, 2,4-xylyl-1-oxy group, 2,5-xylyl-1-oxy group, o-cumenyloxy group, m-cumenyloxy group, p-cu- 
menyloxy group, mesityloxy group, 2,3-cymenyl-1-oxy group, 2,4-cymenyl-1-oxy group, 2,5-cymenyl-1-oxy group, o- 
styryloxy group, m-styryloxy group and p-styryloxy group; preferably o-tolyloxy group, m-tolyloxy group, p-tolyloxy 
group, 2,3-xylyM -oxy group, 2,4-xylyl-1 -oxy group, 2,5-xylyl-1 -oxy group, o-cumenyloxy group, m-cumenyloxy group, 
p-cumenyloxy group, mesityloxy group, 2,3-cymenyl-l -oxy group, 2,4-cymenyM -oxy group, 2,5-cymenyl-1 -oxy group, 

0- styryloxy group, m-styry!oxy group and p-styryloxy group; more preferably o-tolyloxy group, m-tolyloxy group, p- 
tolyloxy group, 2,3-xylyl-1-oxy group, 2,4-xylyl-1-oxy group, 2,5-xylyl-1-oxy group, o-cumenyloxy: group, m-cumeny- 
loxy group.p-cumenyloxy group, mesityloxy group, o-styryloxy group, m-styryloxy group and p-styryloxy group;more 
preferably o-tolyloxy group, m-tolyloxy group, p-tolyloxy group, 2,3-xylyl-1 -oxy group, 2,4-xylyl-1 -oxy group, 2,5-xylyl- 

1- oxy group and mesityloxy group; andmost preferably o-tolyloxy group, m-tolyloxy group and p-tolyloxy group. 
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[0061] Similarly, when R\ R X2 R X3 , R X4 , R X5 , R X6 , R X7 , R X8 and R X9 represent a C 7 . 18 alkylarylthio group which 
may have one or more substituents, the alkylaryrthio group refers to a group having a sulfur atom bound to the end of 
the C 7 . 18 alkylaryl group. Specific examples thereof include o-tolylthio group, m-tolylthio group, p-tolylthio group, 2,3-xy- 
lyl-1 -thio group, 2,4-xylyl-1 -thio group, 2,5-xylyl-1 -thio group, o-cumenylthio group, m-cumenylthio group, p-cumenylth- 
io group, mesitylthio group, 2,3-cymenyl-1 -thio group, 2,4-cymenyl-1 -thio group, 2,5-cymenyl-1 -thio group, o-styrylthio 
group, m-styrylthio group and p-styrylthio group; preferably o-tolylthio group, m-tolylthio group, p-tolylthio group, 2,3-xy- 
lyl-1-thio group, 2, 4-xyly 1-1 -thio group, 2,5-xylyl-1-thio group, o-cumenylthio group, m-cumenylthio group, p-cume- 
nylthio group, mesitylthio group, 2,3-cymenyl-1-thio group, 2,4-cymenyl-1-thio group, 2,5-cymenyl-1-thio group, o-sty- 
rylthio group, m-styrylthio group and p-styrylthio group; more preferably o-tolylthio group, m-tolylthio group, p-tolylthio 
group, 2,3-xylyM -thio group, 2,4-xylyl-1 -thio group, 2,5-xylyl-1 -thio group, o-cumenylthio group, m-cumenylthio group, 
p-cumenylthio group, mesitylthio group, o-styrylthio group, m-styrylthio group and p-styrylthio group;further preferably 

0- tolylthio group, m-tolylthio group, p-tolylthio group, 2,3-xylyl-1 -thio group, 2,4-xylyl-1 -thio group, 2,5-xylyl-1 -thio group 
and mesitylthio group; and most preferably o-tolylthio group, m-tolylthio group and p-tolylthio group. 

[0062] When R\ R X1 , R**, R X3 , R X4 , R X5 , R X6 , R X7 , R X8 , R X9 and R X1 ° represent a C 7 . 18 aralkyl group which may 
have one or more substituents, the aralkyl group refers to a group having the C,_ 6 alkyl group substituted at a substi- 
tutable site with the C 6 . 12 aryl group. Specific examples thereof include benzyl group, phenetyl group, 3-phenylpropyl 
group, 4-phenylbutyl group, 5-phenylpentyl group, 6-phenylhexyl group, 1-naphthylmethyl group, 2-naphthylmethyl 
group, 1 -naphthylethyl group, 2-naphthylethyl group, 1-naphthylpropyl group and 2-naphthylpropyl group; preferably 
benzyl group, phenetyl group, 3-phenylpropyl group, 4 -phenylbutyl group, 5-phenylpentyl group, 6-phenylhexyl group, 

1- naphthylmethyl group, 2-naphthylmethyl group, 1 -naphthylethyl group, 2-naphthylethyl group, 1-naphthylpropyl 
group and 2-naphthylpropyl group; more preferably benzyl group, phenetyl group, 3-phenylpropyl group, 4-phenylbutyl 
group, 5-phenylpentyl group, 6-phenylhexyl group, 1-naphthylmethyl group and 2-naphthylmethyl group; further pref- 
erably benzyl group, phenetyl group, 3-phenylpropyl group and 4-phenylbutyl group; and most preferably benzyl group 
and phenetyl group. 

[0063] Similarly, when R 1 , R x2 , R X3 , R X4 , R X5 , R X6 , R X7 , R X8 and R X9 represent a C 7 . 18 aralkyloxy group which may 
have one or more substituents, the aralkyloxy group refers to a group having an oxygen atom bound to the C 7 . 18 aralkyl 
group. Specific examples thereof include benzyloxy group, phenetyloxy group, 3-phenylpropyloxy group, 4-phenyl- 
butyloxy group, 5-phenylpentyloxy group, 6-phenylhexyloxy group, 1 -naphthylmethyloxy group, 2-naphthylmethyloxy 
group, 1 -naphthylethyloxy group, 2-naphthylethyloxy group, 1-naphthylpropyloxy group and 2-naphthylpropyloxy 
group; preferably benzyloxy group, phenetyloxy group, 3-phenylpropyloxy group, 4-phenylbutyloxy group, 5-phe- 
nylpentyloxy group, 6-phenylhexyloxy group, 1 -naphthylmethyloxy group, 2-naphthylmethyloxy group, 1 -naphthylethy- 
loxy group, 2-naphthylethyloxy group, 1 -naphthylpropyloxy group and 2-naphthylpropyloxy group; more preferably ben- 
zyloxy group, phenetyloxy group, 3-phenylpropyloxy group, 4-phenylbutyloxy group, 5-phenylpentyloxy group, 6-phe- 
nylhexyloxy group, 1 -naphthylmethyloxy group and 2-naphthylmethyloxy group; further preferably benzyloxy group, 
phenetyloxy group, 3-phenylpropyloxy group and 4-phenylbutyloxy group; and most preferably benzyloxy group and 
phenetyloxy group. 

[0064] Similarly, when R 1 , R^, R X3 , R X4 , R X5 , R X6 , R X7 , R x8 and R X9 represent a C 7 . 18 aralkylthio group which may 
have one or more substituents, the aralkyfthio group refers to a group having a sulfur atom bound to the end of the 
C 7 . 19 aralkyl group. Specific examples thereof include benzylthio group, phenetylthio group, 3-phenylpropylthio group, 

4- phenylbutylthio group, 5-phenylpentylthio group, 6-phenylhexylthio group, 1 -naphthylmethylthio group, 2-naphthyl- 
methylthio group, 1-naphthylethylthio group, 2-naphthylethylthio group, 1-naphthylpropylthio group and 2-naphthylpro- 
pylthio group; preferably benzylthio group, phenetylthio group, 3-phenylpropylthio group, 4-phenylbutylthio group, 

5- phenylpentylthio group, 6-phenylhexylthio group, 1 -naphthylmethylthio group, 2-naphthylmethylthio group, 1-naph- 
thylethylthio group, 2-naphthylethylthio group, 1-naphthylpropylthio group and 2-naphthylpropylthio group; more pref- 
erably benzylthio group, phenetylthio group, 3-phenylpropylthio group, 4-phenylbutylthio group, 5-phenylpentylthio 
group, 6-phenylhexylthio group, 1 -naphthylmethylthio group and 2-naphthylmethylthio group; further preferably ben- 
zylthio group, phenetylthio group, 3-phenylpropylthio group and 4-phenylbutylthio group; and most preferably benzylth- 
io group and phenetylthio group. 

[0065] Similarly, when R 1 , R X1 , R X2 t R X3 , R X4 , R X5 , R X6 , R X7 , R X8 and R X9 represent a C 4 . 13 cycloalkylalkyloxy group 
which may have one or more substituents, the cycloalkylalkyloxy group refers to a group having the linear or branched 
C^e alkoxy group wherein a substitutable site is substituted with the C 3 . 7 cyclic alkyl group, and specific examples 
thereof include cyclopropylmethoxy group, cyclobutylmethoxy group, cyclopentylmethoxy group, cyclohexylmethoxy 
group, cycloheptylmethoxy group, 1-cyclopropylethoxy group, 2-cyclopropylethoxy group, 1 -cyclopropyl-n-propoxy 
group, 2-cyclopropyl-n-propoxy group, 3-cyclopropyl-n-propoxy group, cyclopropyl-i-propoxy group, cyclopropyl-n-bu- 
toxy group, cyclopropyl-i-butoxy group, cyclopropyl-sec-butoxy group, cyclopropyl-t-butoxy group, cyclopropyl-n- 
pentyloxy group, cyclop ropyl-i-pentyloxy group, cyclopropyl-sec-pentyloxy group, cyclopropyl-t-pentyloxy group and 
cyclopropyl-neopentyloxy group; more preferably cyclopropyl-methoxy group, cyclop ropy l-ethoxy group, cyclopropyl- 
n-propoxy group, cyclopropyl-i-propoxy group, cyclopropyl-n-butoxy group, cyclopropyl-i-butoxy group, cyclopropyl- 
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sec-butoxy group, cyclopropyl-t-butoxy group, cyclopropyl-n-pentyloxy group, cyclopropyl-i-pentyloxy group, cyclopro- 
pyl-sec-pentyloxy group, cyclopropyl-t-pentyloxy group, cyclopropyl-neopentyloxy group; and most preferably cyclo- 
propyl-methoxy group, cyclopropyl-ethoxy group, cyclopropyl-n-propoxy group, cyclop ropy I -i-propoxy group and the 
like. 

[0066] Herein, specific examples of "hetero atom" include oxygen atom, sulfuratom, nitrogenatom, phosphorus, are- 
sevic, antimony, silicon, germanium, tin, lead, boron, mercury and the like, oxygen atom, sulfur atom, nitrogen atom 
and phosphorus are preferred, and oxygen atom, sulfur atom and nitrogen atom are more preferred. 
[0067] Hereinafter, when expressed as "which may have a hetero atom", the hetero atom is as defined above. 
[0068] In the expression "Y and the ring Z is a 5- to 14-membered aromatic group which may have one or more 
hetero atoms", the aromatic group means the C 6 . 12 aryl group, or the C 6 . 12 aryl groups wherein a substitutable site is 
substituted with the C V6 aliphatic hydrocarbon group, and specific examples of which include phenyl group, o-tolyl 
group, m-tolyl group, p-tolyl group, 2,3-xylyl group, 2,4-xylyl group, 2,5-xylyl group, mesityl group, cymenyl group, o- 
cumenyl group, m-cumenyl group, p-cumenyl group, benzyl group, phenethyl group, oc-methylbenzyl group, benzhydryl 
group, trityl group, benzylidene group, styryl group, cinnamyl group, cinnamylidene group, 3-phenylpropyl group, 4-phe- 
nylbutylgroup, 5-phenylpentyl group, 6-phenylhexyl group, 1-naphthyl group, 2-naphthyl group, 1-naphthylmethyl 
group, 2-naphthylmethyl group, 1 -naphthylethyl group, 2-naphthylethyl group, as-indacenyl group, s-indacenyl group, 
acenaphthylenyl group and the like. Phenyl group, o-tolyl group, m-tolyl group, p-tolyl group, 2,3-xylyl group, 2,4-xylyl 
group, 2,5-xylyl group, mesityl group, cymenyl group, o-cumenyl group, m-cumenyl group, p-cumenyl group, benzyl 
group, phenethyl group, oc-methylbenzyl group, benzhydryl group, trityl group, benzylidene group, styryl group, cin- 
namyl group, cinnamylidene group, 3-phenylpropyl group, 4-phenylbutyl group, 5-phenylpentyl group, 6-phenylhexyl 
group, 1-naphthyl group, 2-naphthyl group, 1-naphthylmethyl group, 2-naphthylmethyl group, 1 -naphthylethyl group, 
2-naphthylethyl group, as-indacenyl group, s-indacenyl group and acenaphthylenyl group are preferred; phenyl group, 
o-tolyl group, m-tolyl group, p-tolyl group, 2,3-xylyl group, 2,4-xylyl group, 2,5-xylyl group, mesityl group, cymenyl 
group, o-cumenyl group, m-cumenyl group, p-cumenyl group, benzyl group, phenethyl group, a-methylbenzyl group, 
benzhydryl group, tritylgroup, benzylidene group, styryl group, cinnamyl group, cinnamylidene group, 3-phenylpropyl 
group, 4-phenylbutyl group, 5-phenylpentyl group, 6-phenylhexyl group, 1-naphthyl group, 2-naphthyl group, 1-naph- 
thylmethyl group and 2-naphthylmethyl group are more preferred; phenyl group, o-tolyl group, m-tolyl group, p-tolyl 
group, 2,3-xylyl group, 2,4-xylyl group, 2,5-xylyl group, mesityl group, cymenyl group, o-cumenyl group, m-cumenyl 
group, p-cumenyl group, benzyl group, phenethyl group, a-methylbenzyl group, benzhydryl group, trityl group, ben- 
zylidene group, styryl group, cinnamyl group and cinnamylidene group are still preferred; phenyl group, o-tolyl group, 
m-tolyl group, p-tolyl group, 2,3-xylyl group, 2,4-xylyl group, 2,5-xylyl group, mesityl group, cymenyl group, o-cumenyl 
group, m-cumenyl group, p-cumenyl group, benzyl group and phenethyl group are further preferred; and phenyl group, 
o-tolyl group, m-tolyl group, p-tolyl group, 2, 3-xylyl group, 2, 4-xylyl group, 2, 5-xylyl group and benzyl group are most 
preferred. Therefore, specific examples of the aromatic group having a hetero atom include furyl group, thienyl group, 
pyrrolyl group, pyridyl group, quinolyl group, isoquinolyl group, cinnolyl group, quinazolyl group, quinoxalyl group, in- 
dolyl group, indazolyl group, oxazolyl group, isoxazolyl group, thiazolyl group, isothiazolyl group, imidazolyl group, 
pyrazolyl group, furazanyl group, pyridazinyl group, pyrimidyl group, pyrazyl group and the like. 
[0069] When expressed as "the ring Z is a 5- to 1 4-membered aromatic group whose ring may be partially saturated", 
the aromatic group means 9- to 14-membered aromatic group wherein two or three rings are condensed, with 1 or 2 
rings being nonaromatic, and specific examples of which include dihydrobenzofuranyl group, phthalanyl group, chrom- 
anyl group, chromanonyl group, isochromanyl group, tetrahydronaphthalenyl group, dihydrobenzothiophenyl group, 
indolinyl group, isatinyl group, indanyl group, indanonyl group, tetranonyl group, coumarinyl group, naphthoquinonyl 
group and anthraquinonyl group; preferably dihydrobenzofuranyl group, phthalanyl group, chromanyl group, chromano- 
nyl group, tetrahydronaphthalenyl group and indanyl group; and more preferably dihydrobenzofuranyl group and chrom- 
anyl group. 

[0070] The expression "Y represents a C 3 . 7 alicyclic hydrocarbon" refers to that the alicyclic hydrocarbon group 
means a C 3 . 7 cyclic aliphatic hydrocarbon group, and specific examples of which include cyclopropyl group, cyclobutyl 
group, cyclopentyl group, cyclohexyl group, cycloheptyl group, cyclopropenyl group, cyclobutenyl group, cyclopentenyl 
group, cyclohexenyl group, cycloheptenyl group and the like. Cyclopropyl group, cyclobutyl group, cyclopentyl group, 
cyclohexyl group, cycloheptyl group, cyclopropenyl group, cyclobutenyl group, cyclopentenyl group, cyclohexenyl 
group and cycloheptenyl group are preferred; cyclopropyl group, cyclobutyl group, cyclopentyl group, cyclohexyl group 
and cycloheptyl group are more preferred; cyclopropyl group, cyclobutyl group, cyclopentyl group and cyclohexyl group 
are still preferred; and cyclopropyl group, cyclobutyl group and cyclopentyl group are most preferred. Therefore, specific 
examples of the alicyclic hydrocarbon having a hetero atom include pyrrolynyl group, pyrrolidinyl group, imidazolinyl 
group, imidazolidinyl group, pyrazolinyl group, pyrazolidinyl group, piperidinyl group, piperazinyl group, morpholinyl 
group, dihydrofuranyl group and tetrahydrofuranyl group, with dihydrofuranyl group and tetrahydrofuranyl group being 
preferred. 

[0071] When L represents a single bond, the compounds of the invention are exemplified by carboxylic acid deriv- 
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atives having group X bound via a single bond to the group Y, represented by the following formula: 



Y-X-T 




W (II) 



(wherein each symbol has the same meaning as defined above), a salts thereof, an ester thereof or a hydrate of them. 
[0072] When M represents a single bond, the compounds of the invention are exemplified by carboxylic acid deriv- 
atives represented by the following formula: 



(wherein each symbol has the same meaning as defined above), a salt thereof, an ester thereof or a hydrate of them. 
[0073] When T represents a single bond, the compounds of the invention are exemplified by carboxylic acid deriv- 
atives represented by the following formula: 



(wherein each symbol has the same meaning as defined above), a salt thereof, an ester thereof or a hydrate of them. 
[0074] When X represents a single bond, the compounds of the invention are exemplified by carboxylic acid deriv- 
atives represented by the following formula: 



(wherein each symbol has the same meaning as defined above), a salt thereof, an ester thereof or a hydrate of them. 
[0075] When L, T and M represent a C^g alkylene group which may have one or more substituents, the alkylene 
group means a bivalent group derived by removing one hydrogen atom from the C<,. 6 alkyl group, and specific examples 
of which include methylene group, ethylene group, methylethylene group, propylene group, ethylethylene group, 
1,1-dimethylethylene group, 1 ,2-dimethylethylene group, trimethylene group, 1 -methyltrimethylene group, 1-ethyltri- 
methylene group, 2-methyltrimethylene group, 1 , 1 -dimethyltrimethylene group, tetramethylene group, pentamethylene 
group, hexamethylene group and the like. Methylene group, ethylene group, methylethylene group, propylene group, 
ethylethylene group, 1,1-dimethylethylene group, 1 ,2-dimethylethylene group, trimethylene group, 1 -methyltrimethyl- 
ene group, 1-ethyltrimethylene group, 2-methyltrimethylene group, 1,1 -dimethyltrimethylene group, tetramethylene 
group, pentamethylene group and hexamethylene group are preferred; methylene group, ethylene group, methyleth- 
ylene group, propylene group, ethylethylene group, 1 ,1-dimethylethylene group, 1 ,2-dimethylethylene group, trimeth- 
ylene group, 1 -methyltrimethylene group, 1 -ethyltrimethylene group, 2-methyrtrimethylene group and 1 ,1 -dimethyltri- 
methylene group are more preferred; methylene group, ethylene group, methylethylene group, propylene group, eth- 
ylethylene group, 1,1-dimethylethylene group, 1 ,2-dimethylethylene group and trimethylene group are still preferred; 
and methylene group, ethylene group, methylethylene group and propylene group are most preferred. 
[0076] Similarly, when T represents a C 1 . 3 alkylene group which may have one or more substituents, the alkylene 
group means a bivalent group derived by removing one hydrogen atom from the alkyl group, and specific examples 
of which include the C^. 3 alkylene group as recited above. Methylene group, ethylene group and propylene group are 
preferred; methylene group and ethylene group are more preferred; and methylene group Is most preferred. 
[0077] When L, T and M represent a C 2 . 6 alkenylene group which may have one or more substituents, the alkenylene 




1 





1 



(V) 
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group means a bivalent group derived by removing one hydrogen atom from the alkenyl group of 2 to 6 carbons, and 
specific examples of which include vinylene group, propenylene group, butenylene group, pentenylene group, hexe- 
nylene group and the like. Vinylene group, propenylene group, butenylene group and pentenylene group are preferred; 
vinylene group, propenylene group and butenylene group are more preferred; vinylene group and propenylene group 

5 are still preferred; and vinylene group is most preferred. 

[0078] When L and T represent a C 2 _ 6 alkynylene group which may have one or more substituents, the alkynylene 
group means a bivalent group derived by removing one hydrogen atom from the C 2 . 6 alkynyl group, and specific ex- 
amples of which include ethynylene group, propynylene group, butynylene group, pentynylene group, hexynylene group 
and the like. Ethynylene group, propynylene group, butynylene group and pentynylene group are preferred; ethynylene 

10 group, propynylene group and butynylene group are more preferred; butynylene group and propynylene group are still 
preferred; and propynylene group is most preferred. 

[0079] Similarly, when M represents a C 2 . 6 alkynylene group which may have one or more substituents, the alky- 
nylene group means a bivalent group derived by removing one hydrogen atom from the C 2 . 6 alkynyl group, and specific 
examples of which include the C 2 . 6 alkynylene group as recited above. Ethynylene group and propynylene group are 

15 preferred, and ethynylene group is more preferred. 

[0080] When R X1 , R X1 °, R X11 and R X12 represent a C 2 . 7 aliphatic acyl group which may have one or more substitu- 
ents, the aliphatic acyl group represents the C,. 6 alkyl group, the C 2 . 6 alkenyl group or the C 2 . 6 alkynyl group wherein 
a carbonyl group is bound to their terminal end, and specific examples of which include acetyl group, propionyl group, 
butyryl group, isobutyryl group, valeryl group, isovaleryl group, pivaloyl group, hexanoyl group, octanoyl group, acryloyl 

20 group, methacryloyl group, crotonoyl group and the like. Acetyl group, propionyl group, butyryl group, isobutyryl group, 
valeryl group, isovaleryl group, pivaloyl group, hexanoyl group, octanoyl group, acryloyl group, methacryloyl group and 
crotonoyl group are preferred; acetyl group, propionyl group, butyryl group, isobutyryl group, valeryl group, isovaleryl 
group, pivaloyl group, hexanoyl group and octanoyl grouparemorepref erred; acetyl group, propionyl group, butyryl 
group and isobutyryl group are still preferred; and acetyl.group and propionyl group are most preferred. 

25 [0081] When R X1 , R X1 °, R X11 and R X1 represent a C 7 . 19 aromatic acyl group which may have one or more substit- 
uents, the Cs. 12 aromatic acyl group means the C 5 . 12 aryl group wherein a carbonyl group or a group derived by 
removing one hydrogen atom from the C 2 . 7 aliphatic acyl group is bound to their terminal end, and specific examples 
of which include benzoyl group, o-toluoyl group, m-toluoyl group, p-toluoyl group, cinnamoyl group, 1-naphthoyl group, 
2-naphthoyl group and the like. Benzoyl group, o-toluoyl group, m-toluoyl group, p-toluoyl group, cinnamoyl group, 

30 1-naphthoyl group and 2-naphthoyl group are preferred; benzoyl group, o-toluoyl group, m-toluoyl group, p-toluoyl 
group and cinnamoyl group are more preferred; benzoyl group and cinnamoyl group are still preferred; and benzoyl 
group is most preferred. 

represents a single bond or a double bond. Therefore, compounds of the present invention represented by the following 
35 formula (I) : 



(wherein each symbol represents a group as defined above) comprehend carboxylic acid compound represented by 
the following formulae: 



40 




45 



50 
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(wherein symbols are as described above), a salt thereof, an ester thereof or a hydrate of them. 
[0082] The group represented by the formula: 

Y-L-X-T— 

(wherein each symbol represents a group as defined above) and the group represented by the formula: 

• R 1 

(wherein each symbol represents a group as defined above) are bound with each other on the ring Z via from 2 to 8 
atoms. In the case where such wording is used, "bound with each other on the ring Z via from 2 to 8 atoms" represents 
the following cases. 

[0083] For example, when the ring Z is benzene, and 2 atoms are involved in binding, the formula is as follows: 
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R 1 



Y-L— X-T- 




wherein each symbol represents a group as defined above. 

[0084] When the ring Z is anthracene and 8 atoms are involved in binding, the formula is as follows: 




(wherein each symbol represents a group as defined above). Therefore, those defined by the ring Z, and the group 
represented by the formula: 

(wherein each symbol represents a group as defined above), and the group represented by the formula: 



R 



(wherein each symbol represents a group as defined above) may be bound in any positions. Preferably the compound 
represented by the formula: 



R 




Y-L— X— T 




1 



— L— X~T — 





Y-L— X-- 
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(wherein each symbol represents a group as defined above, and the aromatic group may further have 1 to 4 substit- 
uents), and more preferably the formula: 



or 




(wherein each symbol represents a group as defined above, and the aromatic group may further have 1 to 4 substit- 
uents). 

[0085] "Salts" used herein are not particularly limited with regard to the kind, and specific examples include additive 
salts of inorganic acid such as hydrofluoride, hydrochloride, sulfate, nitrate, perchlorate, phosphate, carbonate, bicar- 
bonate, hydrobromide or hydroiodide; additive salts of organic carboxylic acid such as acetate, maleate, fumarate, 
oxalate, lactate, tartrate or trifluoroacetate; additive salts of organic sulfonic acid such as methanesulfonate, trifluor- 
omethanesulfonate, ethanesulfonate, hydroxymethanesulfonate, hydroxyethanesulfonate, benzensufonate, tolue- 
nesulfonate or taurine salt and the like; additive salts of amine such as trimethylamine salt, triethylamine salt, pyridine 
salt, procaine salt, picoline salt, dicyclohexylamine salt, N.N'-dibenzyldiaminoethane salt, N-methylglucamine salt, di- 
ethanolamine salt, triethanolamine salt, tris (hydroxymethylamino) methane salt or phenethyl benzyl amine salt; addi- 
tive salts of alkaline metal such as sodium salt or potassium salt; additive salts of alkaline earth metal such as mag- 
nesium salt or calcium salt; and additive salts of amino acid such as arginine salt, lysine salt, serine salt, glycine salt, 
aspartate or glutamate and the like. Pharmaceutically acceptable salt is preferred. 

[0086] Pharmaceutically acceptable salts are not particularly limited with regard to the kind, and specific examples 
include additive salts of inorganic acid such as hydrochloride, sulfate, carbonate, bicarbonate, hydrobromide or hy- 
droiodide; additive salts of organic carboxylic acid such as acetate, maleate, lactate, tartrate or trifluoroacetate; additive 
salts of organic sulfonic acid such as methanesulfonate, hydroxymethanesulfonate, hydroxyethanesulfonate, benzen- 
sufonate, toluenesulfonate ortaurine salt; additive salts of amine such as trimethylamine salt, triethylamine salt, pyridine 
salt, procaine salt, picoline salt, dicyclohexylamine salt, N.N'-dibenzyldiaminoethane salt, N-methylglucamine salt, di- 
ethanolamine salt, triethanolamine saft, tris(hydroxymethylamino)methane salt or phenethyl benzyl amine; additive 
salts of alkaline metal such as sodium salt or potassium salt; additive salts of amino acid such as arginine salt, lysine 
salt, serine salt, glycine salt, aspartate or glutamate. 

[0087] "Ester" used in the present invention refers to esters of carboxyl group of W in the general formula (I). These 
are not particularly limited insofar as they are commonly used in organic synthesis, and physiologically acceptable 
ester groups which are hydrolyzed under physiological conditions are comprehended. Specific examples include C^. B 
alkyl groups, aryl groups, C 7 . 20 aralkyl groups such as benzyl group, C 7 .2o heteroarylalkyl groups, 4-methoxy- 
benzyl group, alkanoyloxyalkyl groups such as acetoxymethyl group, propionyloxymethyl group or pivaloxymethyl 
group, alkoxycarbonyloxyalkyl groups such as methoxycarbonyloxy methyl group, ethoxycarbonyloxymethyl group or 
2-methoxycarbonyloxyethyl group, (5-m ethyl -2-oxo-1 ,3-dioxo-4-yl)methyl group and the like. 
[0088] It is to be noted that if the carboxylic acid derivative having the above general formula (I), a salt pharmaco- 
logically acceptable salt thereof or a pharmacologically acceptable ester thereof form solvates, all such solvates are 
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comprehended in the present invention. 

[0089] Salts, hydrates or esters of compounds of the present invention are preferably those pharmaceutically ac- 
ceptable. 

[0090] The compound of the present invention represented by the formula (I): 




{wherein each symbol represents a group as defined above) can be synthesized in a conventional method, and can 
be synthesized, for example; in the manner as described below. 
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General production example A 
[0091] 
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wherein each symbol represents a group as defined above, and "Hal" represents a halogen. 

[0092] The compound represented by the formula (3a) is obtained by treating the compound represented by the 

formula (2a) with the compound represented by the formula (1 a). 

[0093] The reaction condition is not particularly limited, and for example, the reaction is conducted in a solvent such 
55 as methanol, ethanol, propanol, dimethylsulfoxide, N.N-dimethylformamide, N-methylpyrrolidone, dioxane, tetrahydro- 
furan or toluene, in the presence of a base such as lithium hydroxide, sodium hydroxide, potassium hydroxide, lithium 
carbonate, sodium carbonate, potassium carbonate, cesium carbonate, lithium hydride, sodium hydride or potassium 
hydride at a temperature from 0°C to 150°C. 
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[0094] The compou nd represented by the formula (4a) can be obtained by halogenation of the compound represented 
by the formula (3a). 

[0095] The reaction condition is not particularly limited, and for example, it can be obtained by making phosphorus 
oxychloride, thionyl chloride, phosphorus trichloride or phosphorus tribromide in a solvent such as dioxane, tetrahy- 
drofuran or dimethoxyethane. The reaction temperature is from 0°C to 150*0. Conditions which combine triphenyl 
phosphine, carbon tetrachloride, carbon tetrabromide.N-bromosuccinimide andthe like may be used as well. 
[0096] The compound represented by the formula (7a) can be obtained by treating the compound represented by 
the formula (6a) with the compound represented by the formula (5a). 

[0097] The reaction condition is not particularly limited, and the reaction may be conducted in a solvent such as 
methanol, ethanol, propanol, dimethylsulfoxide, N, N-dimethylformamide, N-methylpyrrolidone, dioxane. tetrahydro- 
furan or toluene, in the presence of from 0.0001 to 0.5 mole equivalent of copper halide, from 0.0001 to 0.5 mole 
equivalent of palladium catalyst such as tetrakis(triphenylphosphine)palladium or dichlorobis(triphenylphosphine)pal- 
ladium, and an organic base such as triethylamine, N,N-diisopropylethylamine, butylamine or tributylamine at a tem- 
perature from 0°C to 150°C. 

[0098] The compound represented by the formula (8a) can be obtained by halogenation of the compound represented 
by the formula (7a). 

[0099] The reaction condition corresponds to that of production example of the formula (4a) in Production example A. 
[0100] The compound represented by the formula (1 Oa) is obtained by aldol reaction between the compound repre- 
sented by the formula (9a) and aliphatic esters, alkoxyacetic acid esters (these alkyl or alkoxy groups correspond to 
R 1 of the formula, and ester groups correspond to W of the formula) and the like, or Wittig-Horner-Emmons reaction 
of alkylphosphonic acid esters, alkoxyphosphonic acid esters (these alkyl or alkoxy groups correspond to R 1 of the 
formula, and ester groups correspond to W of the formula) and the like followed by reduction of alcohol or double bond. 
[0101] The reaction condition for aldol reaction and Wittig-Horner-Emmons reaction is not particularly limited, and 
for example, the reaction may be conducted in a solvent such as methanol, ethanol, propanol, dimethylsulfoxide, N, 
N-dimethylformamide, N-methylpyrrolidone, dioxane, tetrahydrofuran or toluene, in a presence of a base such as lith- 
ium hydroxide, sodium hydroxide, potassium hydroxide, lithium carbonate, sodium carbonate, potassium carbonate, 
cesium carbonate, lithium hydride, sodium hydride, potassium hydride, butyl lithium, methyl lithium, lithium bistrimeth- 
ylsilylamide, sodium bistrimethylsilylamide or potassium bistrimethylsilyl amide and the like at a temperature from 0°C 
to 150°C. 

[0102] As to the condition of reduction reaction and the like, the reaction may be conducted in a solvent such as 
methanol, ethanol, propanol, dimethylsulfoxide, N, N-dimethylformamide, N-methylpyrrolidone, dioxane, tetrahydro- 
furan or toluene, in the presence of a metal catalyst such as palladium carbon, platinum oxide or Raney's nickel, in 
hydrogen atmosphere, at temperature between 0°C and 150°C. Optionally, the reduction may be conducted after 
acylation or sulfonylation of an alcohol group on an aldol adduct. 

[0103] The compound represented by the formula (11a) can be obtained by hydrolyzing an ester in the molecule 
after alkylation between the compound represented by the formula (1 0a) and the compound represented by the formula 
(4a) or the compound represented by the formula (8a). 

[0104] The condition for alkylation corresponds to that of the production example of the formula (4a) in Production 
example A. 

[0105] The condition for hydrolysis reaction is not particularly limited, and the reaction may be conducted by treating 
an aqueous solution of lithium hydroxide, sodium hydroxide, potassium hydroxide and the like t for example, in a solvent 
such as methanol, ethanol, propanol, dimethylsulfoxide, N, N-dimethylformamide, N-methylpyrrolidone, dioxane or tet- 
rahydrofuran, at a temperature from 0°C to 250°C. 

[0106] The compound represented by the formula (13a) can be obtained by hydrolyzing the ester in the molecule 
after alkylation of the compound represented by the formula (1 0a) and the compound represented by the formula (8a), 
or by hydrolyzing the ester in the molecule after reaction between the compound represented by the formula (1 0a) and 
propargyl bromide followed by a coupling reaction using palladium catalyst. 

[0107] The conditions for the alkylation reaction and hydrolysis reaction correspond to those of the production ex- 
ample of the formula (11a) of Production example A. 

[0108] The reaction condition for the coupling reaction corresponds to that of the production example of the formula 
(7a) in Production example A. 

[01 09] The compoundrepresentedby the formula (1 5a) canbeobtained by treating the compound represented by the 
formula (1a) after alkylation of the compound represented by the formula (10a) with the compound represented by the 
formula (14a). 

[0110] The reaction condition for alkylation of the formula (14a) follows the production example of the formula (3a) 
in Production example A. 

[0111] The reaction condition for the treatment of the formula (1a) is not particularly limited, and it can be achieved 
by reacting in a solvent such as methanol, ethanol, propanol, dimethylsulfoxide, N,N-dimethylformamide, N-methyl- 
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pyrrolidone, dioxaneortetrahydrofuran, in the presence of 0.0001 to 1 .0 mole equivalent of catalyst such as potassium 
carbonate, triethylamine or cesium fluoride at a temperature from 0°C to 1 50°C. 

[0112] The compound represented by the formula (16a) can be obtained by hydrolyzing the ester in the molecule 
after fluorination of the compound represented by the formula (15a). 
5 [01 1 3] The reaction condition of fluorination is not particularly limited, and the reaction can be achieved, for example, 
by treating a reagent such as (diethylamino) sulfur trifluoride in a solvent such as dichloromethane or chloroform at a 
temperature from 0°C to 150°C. 

[0114] The condition for hydrolysis reaction corresponds to that of the production example of the formula (11a) in 
Production example A. 

10 [01 1 5] The compound representedbytheformula (1 7a) can be obtained by hydrolyzing the ester in the molecule after 
alkylation of the compound represented by the formula (15a) with an alkyl halide. 

[01 1 6] The reaction condition corresponds to that of the production example of the formula (3a) in Production example 
A. 

[0117] The compound represented by the formula (19a) can be obtained by hydrolyzing the ester of the molecule 
15 after modifying the compound represented by the formula (1 Oa) into a sulfonates using sulfonyl chloride. 

[0118] The reaction condition for sulfonylation is not particularly limited, and the reaction can be conducted in a 
solvent such as pyridine, dichloromethane or chloroform, in the presence of an organic base such as triethylamine, N, 
N-diisopropylethylamine or tributylamine at a temperature from 0°C to 150°C. 

[0119] The condition for hydrolysis reaction corresponds to that of the production example of the formula (11a) in 
20 Production example A. 

[0120] The compound represented by the formula (20a) can be obtained by hydrolyzing the compound represented 
by the formula (15a). 

[0121] The condition for hydrolysis reaction corresponds to that of the production example of the formula (11a) in 
Production example A. 
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wherein each symbol represents a group as defined above; and Tf represents a trifluoromethanesulfonyl group. 
[01 23] The compound represented by the formula (2b) can be obtained by trif luoromehtanesulf onylation of the com- 
pound represented by the formula (1b). 

[0124] The reaction condition is not particularly limited, and it can be synthesized by treating N,N-bistrifluoromethy- 
laniline, trifluoromehtanesulfonic anhydride, trifluoromehtanesulfonyl chloride and the like in a solvent such as pyridine, 
dichloromethane or chloroform, in the presence of an organic base such as triethylamine, N,N-diisopropylethylamine 
or tributylamine at a temperature from 0°C to 150°. 

[0125] The compound represented by the formula (3b) can be obtained by palladium coupling of the compound 
represented by the formula (2b). 

[01 26] The reaction condition corresponds to that of the production example of the formula (7a) in Production example 
A. 

[01 27] The compound represented by the formula (4b) can be obtained by halogenation of the compound represented 
by the formula (3b). 

[01 28] The reaction condition corresponds to that of the production example of the formula (4a) in Production example 
A. 

[0129] The compound represented by the formula (5b) can be obtained by alkylation of the compound represented 
by the formula (4b). 

[0130] The reaction condition corresponds to that of the production example of the formula (3a) in Production example 
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A. 

[0131] The compound represented by the formula (6b) can be obtained by palladium coupling of the compound 
represented by the formula (2b). 

[01 32] The reaction condition corresponds to that of the production example of the formula (7a) in Production example 
A. 

[01 33] The compound represented by the formula (7b) can be obtained by hydrolyzing the ester in the molecule after 
palladium coupling of the compound represented by the formula (6b). 

[0134] The reaction conditions for palladium coupling and hydrolysis correspond to those of the production example 
of the formula (7a) in Production example A, and the production example of the formula (11a) in Production example 
A, respectively. 

[0135] The compound represented by the formula (8b) can be obtained by treating a carbonyl compound such as 
ketone or aldehyde with the compound represented by the formula (6b). 

[0136] The reaction condition is not particularly limited, and the reaction can be conducted, for example, in a solvent 
such as dioxane, tetrahydrofuran or dimethoxyethane, in the presence of a base such as lithium bistrimethylsilylamide, 
sodium bistrimethylsilylamide or potassium bistrimethylsilylamide at a temperature from 0°C to room temperature. 
[0137] The compound represented by the formula (9b) can be obtained by palladium coupling of the compound 
represented by the formula (2b). 

[0138] The reaction condition is not particularly limited, and it can be synthesized, for example, in a solvent such as 
dioxane, tetrahydrofuran, dimethoxyethane or toluene, by reacting 1,1-ethoxyvinyltributyltin, butylvinyl ether and the 
like in the presence of from 0.0001 to 0.5 mole equivalent of palladium catalyst such as tetrakis(triphenylphosphine) 
palladium or dichlorobis(triphenylphosphine)palladium, and lithium chloride, at a temperature from 0°C to 150°C. 
[0139] The compound represented by the formula (10b) can be obtained by adding acetylene to the compound 
represented by the formula (9b). 

[0140] The reaction condition is not particularly limited, and the reaction can be conducted, for example in a solvent 
such as dioxane, tetrahydrofuran or dimethoxyethane, in the presence of a base such as butyl lithium, methyl lithium, 
ethyl magnesium hydride, lithium bistrimethylsilylamide, sodium bistrimethylsilylamide or potassium bistrimethylsilyla- 
mide, and a Lewis acid such as boron trifluoride ether complex, at a temperature from 0°C to room temperature. 
[0141] The compound represented by the formula (11b) can be obtained by hydrolysis after palladium coupling to 
the compound represented by the formula (10b). 

[0142] The reaction condition corresponds to that of the production example of the formula (7b) in Production example 
B. 

General production example C 
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wherein each symbol represents a group as defined above; Boc represents a t-butoxycarbonyl group; and Hal repre- 
sents a halogen. 

[01 44] The compound represented by the formula (2c) can be obtained by formylation of the compound represented 
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by the formula (1c) followed by aldol reaction or Wittig- Horner-Emmons reaction, reduction and deprotection. 
[0145] The reaction condition forformylation is not particularly limited, and it may be achieved by acting butyl lithium 
in a solvent such as dioxane, tetrahydrofuran or dimethoxyethane, followed by acting N.N-dimethylformamide, N,N- 
dimethyiformamide and the like at a temperature from -78°C to 0°C. 
5 [0146] The reaction conditions for aldol reaction or Wittig-Horner-Emmons reaction corresponds to that of the pro- 
duction example of the formula (1 Oa) in Production example A. 

[0147] The reaction condition for reduction reaction corresponds to that of the production example of the formula 
(10a) in Production example A. 

[0148] The reaction condition for deprotection is not particularly limited, and it can be achieved by causing an acid 
10 such as hydrogen chloride or trifluoroacetic acid in an organic solvent such as dichloromethane, chloroform, tetrahy- 
drofuran or dioxane, at a temperature from 0°C to 150°C. 

[0149] The compound represented by the formula (3c) can be obtained by causing carbon dioxide and Y-L-Hal to 
act on the compound represented by the formula (2c), to form carbamate, and hydrolyzing the ester in the molecule. 
[0150] As to reaction condition for synthesis of carbamate follows, but not particularly limited thereto, the document 
15 (J. Org. Chem. 2000, 66, 1 035.). 

[0151] The reaction condition for hydrolysis follows the production example of the formula (11a) in Production ex- 
ample A. 

General production example D 
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wherein each symbol represents a group as described above; Hal represents a halogen; PhtNOH represents N-hy- 
droxyphthalimide; and -NCO represents an isocyanate group. 

[01 53] The compound represented by theformula (2d) can be obtained by halogenation of the compound represented 
by the formula (1d). 

[0154] The reaction condition follows the production example of the formula (4a) in Production example A. 
[0155] The compound represented by the formula (3d) can be obtained by causing N-hydroxyphthalimide to act on 
the compound represented by the formula (2d). 

[0156] The reaction condition is not particularly limited, and the reaction can be conducted, for example, in a solvent 
such as methanol, ethanol, propanol, dimethylsulfoxide, N,N-dimethylformamide, N-methylpyrrolidone, dioxane, tet- 
rahydrofuran or toluene in the presence of a base such as lithium carbonate, sodium carbonate, potassium carbonate, 
cesium carbonate, lithium hydride, sodium hydride, potassium hydride, triethylamine, N,N-diisopropylethylamine or 
tributylamine at a temperature from 0°C to 150°C. 

[01 57] The compound represented by the formula (4d) can be obtained by deprotection of the phthalimide group of 
the compound represented by the formula (3d). 

[01 58] The reaction condition is not particularly limited, and for example, hydrazine, N-methyl hydrazine and the like 
may be caused to act in a solvent such as methanol, ethanol, propanol, dimethylsulfoxide, N,N-dimethylformamide, 
N-methylpyrrolidone, dioxane, tetrahydrofuran or toluene at a temperatures from 0°C to 150°C. 
[0159] The compound represented by the formula (5d) can be obtained by amidation of the compound represented 
by the formula (4d), and hydrolysis of the ester in the molecule. 

[0160] The reaction condition for amidation is not particularly limited, and it can be achieved by causing an appropriate 
carboxylic acid to act in a solvent such as N, N-dimethylformamide, N-methylpyrrolidone, dioxane, tetrahydrofuran, 
toluene, dichloromethane or chloroform, in the presence of a condensing agent such as diphenylphosphotylazide, 
diethylphospholylcyanide or dicyclohexylcarbodiimide, and a base such as triethylamine, N,N-diisopropylethylamine, 
tributylamine, sodium hydrogencarbonate or potassium hydrogen carbonate at a temperature from 0°C to 150°C. 
[01 61 ] The reaction condition of hydrolysis reaction follows the production example of the formula (11 a) in Production 
example A. 

[0162] The compound represented by the formula (6d) can be obtained by imitation of the compound represented 
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by the formula (4d) followed by hydrolysis of the ester in the molecule. 

[0163] The reaction condition for the imination is not particularly limited, and it can be synthesized, for example, by 
causing an appropriate carbonyl compound such as ketone or aldehyde in a solvent such as methanol, ethanol, pro- 
panol, dimethylsulfoxide, N,N-dimethylformamide, N-methylpyrrolidone, dioxane, tetrahydrofuran or toluene at a tem- 
5 perature from 0°C to 150°C. An acid such as acetic acid, trifluoroaceteic acid or hydrogen chloride may also exist. 
[0164] The reaction condition for hydrolysis corresponds to that of the production example of the formula (11a) in 
Production example A. 

[0165] The compound represented by the formula (7d) can be obtained by treating Y-NCO with the compound rep- 
resented by the formula (1d) to form a carbamate, and hydrolyzing the ester in the molecule. 
w [0166] The reaction condition for synthesis of the carbamate is not particularly limited, and it can be achieved by 
causing an organic base such as pyridine or triethylamine to act in a solvent such as tetrahydrofuran, toluene, ether 
or dioxane at a temperature from 0°C to 1 50°C. 

[0167] The reaction condition for hydrolysis reaction corresponds to that of the production example of the formula 
(11a) in Production example A. 

15 [0168] The compound represented by the formula (8d) can be obtained by causing Y-NCO to act on the compound 
represented by the formula (1d), thereby forming a carbamate, followed by alkylation by causing R xl -Hal to act thereon, 
and hydrolysis of the ester in the molecule. 

[0169] The reaction condition for synthesis of the carbamate corresponds to that of the production example of the 
formula (7d) in Production example D. 
20 [0170] The reaction condition for alkylation corresponds to that of the production example of the formula (4a) in 
Production example A. 

[0171] The reaction condition for hydrolysis reaction corresponds to that of the production example of the formula 
(11a) in Production example A. 

[0172] The compound represented by the formula (1 Od) can be obtained by treating N-hydroxyphthalimide with the 
25 compound represented by the formula (9d), followed by deprotection of the phthalimide group. 

[0173] The hydroxyphthalimidation can be conducted in accordance with the document (Org. Lett. 2001 , 3, 139). 
[0174] The reaction condition for hydrolysis corresponds to that of the production example of the formula (4d) in 
Production example D. 

[0175] The compound represented by the formula (11 d) can be obtained by amidation of the compound represented 
30 by the formula (1 Od) followed by hydrolysis of the ester in the molecule. 

[01 76] The reaction condition corresponds to that of the production example of the formula (5d) in Production example 

D. 

[0177] The compound represented by the formula (12d) can be obtained by the imination of the compound repre- 
sented by the formula (10d) followed by hydrolysis of the ester in the molecule. 
35 [01 78] The reaction condition corresponds to that of the production example of the formula (6d) in Production example 

D. 

[0179] The compound represented by the formula (14d) can be obtained by imination of the compound represented 
by the formula (13d) . 

[0180] The reaction condition corresponds to that of the production example of the formula (6d) in Production example 
40 d. 

[0181] The compound represented by the formula (15d) can be obtained by alkylation of the compound represented 
by the formula (14d) with Y-L-Hal. 

[01 82] The reaction condition corresponds to that of the production example of the formula (3a) in Production example 
A. 

45 [0183] The compound represented by the formula (16d) can be obtained by imination of the compound represented 
by the formula (13d) with Y-Q 2 -NH 2 , and followed by hydrolysis of the ester in the molecule. 
[01 84] The reaction condition corresponds to that of the production example of the formula (6d) in Production example 

D. 
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wherein each symbol represents a group as defined above; and Hal represents a halogen. 

[0186] The compound represented by the formula (2e) can be obtained by sulfonamidation by causing Y-L-S0 2 -Hal 
to act on the compound represented by the formula (1e), and hydrolyzing the ester in the molecule. 
[0187] The reaction condition for synthesis of sulfonamide is not particularly limited, and it can be achieved, for 
example, by causing an organic base such as pyridine or triethylamine to act in an organic solvent such as dichlo- 
romethane or chloroform at a temperature from 0°C to 150°C. 

[0188] The reaction condition for hydrolysis reaction corresponds to that of the production example of the formula 
(11a) in Production example A. 
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wherein each symbol represents a group as defined above; and t Ox* represents an Evans aldol asymmetric auxiliary 
group (chiral oxazolidinone), Le represents a leaving group such as halogen or sulfonate; and symbol * represents an 
asymmetric carbon. 
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[0190] The compound represented by the formula (3f) can be obtained by treating the compound represented by 
the formula (2f) with the compound represented by the formula (10 in an Evans asymmetrical aldol condition. 
[0191] The reaction condition is not particularly limited, but for example, the reaction is conducted in a solvent such 
as dichloromethane, chloroform, dioxane, tetrahydrofuran or toluene, in the presence of a base such as triethylamine 
or diisopropylethylamine, at a temperature from 0°C to 150°C. 

[01 92] The compound represented by the formula (4f) can be obtained by sulfonylation of the compound represented 
by the formula (3f), followed by reduction of the sulfonate group. 

[0193] The reaction condition for sulfonylation is not particularly limited, and for example, it can be achieved by 

treating methanesulfonyl chloride, tosyl chloride, 4-nitrobenzenesulfonyl chloride and the like in a solvent such as 

dichloromethane, chloroform, dioxane, tetrahydrofuran, toluene or pyridine, in the presence of a base such as trimethyl 

amine, diisopropylethylamine, pyridine or N,N-dimethylaminopyridine, at a temperature from 0°C to 150°C. 

[01 94] The condition for reduction is conducted in a solvent such as methanol, ethanol, propanol, dimethylsulfoxide, 

N,N-dimethylformamide. N-methylpyrrolidone, dioxane, tetrahydrofuran or toluene, in the presence of a metal catalyst 

such as palladium carbon, platinum oxide or Raney* s nickel, in hydrogen atmosphere, at a temperature from 0°C to 

150°. A base such as sodium acetate, potassium acetate or pyridine may exist as the case requires. 

[0195] The compound represented by the formula (5f) can be obtained by hydrolysis of the compound represented 

by the formula (4f), followed by esterification of the carboxyl group. 

[01 96] The condition for hydrolysis reaction is not particularly limited, and for example, it can be achieved by causing 
an aqueous solution of lithium hydroxide, sodium hydroxide, potassium hydroxide and the like to act in a solvent such 
as methanol, ethanol, propanol, dimethylsulfoxide, N,N-dimethylformamide, N-methylpyrrolidone, dioxane or tetrahy- 
drofuran, in the presence of hydrogen peroxide solution at a temperature from 0°C to 150°C. 
[0197] The reaction condition for esterification is not particularly limited, and for example, it can be achieved, for 
example, by treating an alkyl halide such as iodomethane, iodoethane, iodopropane or benzyl bromide in a solvent 
such as methanol, ethanol, propanol, dimethylsulfoxide, N,N-dimethylformamide, N-methylpyrrolidone, dioxane, tet- 
rahydrofuran or toluene, in the presence of a base such as lithium hydroxide, sodium hydroxide, potassium hydroxide, 
lithium carbonate, sodium carbonate, potassium carbonate, cesium carbonate, lithium hydride, sodium hydride, po- 
tassium hydride, butyl lithium, methyl lithium, lithium bistrimethylsilylamide, sodium bistrimethylsilyl amide or potassium 
bistrimethylsilylamide at a temperature from 0°C to 150°C. 

[0198] The compound of the formula (9f) can be obtained by treating an alkylation agent containing epoxy repre- 
sented by the formula (6f) orthe formula (7f) orthe like with the compound represented by the formula (5f), and opening 
the epoxy group with phenol represented by (8f) and the like. 

[0199] The reaction condition for alkylation of the formula (6f), the formula (7f) or the like is not particularly limited, 
and for example, it can be achieved by conducting the reaction in a solvent such asmethanol, ethanol, propanol, dimeth- 
ylsulfoxide, N,N-dimethylformamide, N-methylpyrrolidone, dioxane, tetrahydrofuran or toluene, in the presence of a 
base such as lithium hydroxide, sodium hydroxide, potassium hydroxide, lithium carbonate, sodium carbonate, potas- 
sium carbonate, cesium carbonate, lithium hydride, sodium hydride, potassium hydride, butyl lithium, methyl lithium, 
lithium bistrimethylsilylamide, sodium bistrimethylsilylamide, potassium bistrimethylsilylamide or cesium fluoride at a 
temperature from 0°C to 150°C. 

[0200] The reaction condition for the treatment of the formula (8a) is not particularly limited, and for example, it can 
be achieved by conducting the reaction in a solvent such as methanol, ethanol, propanol, dimethylsulfoxide, N,N- 
dimethylformamide, N-methylpyrrolidone, dioxane or tetrahydrofuran, in the presence of 0.0001 to 1.0 mole equivalent 
of a catalyst such as potassium carbonate, triethylamine or cesium fluoride at a temperature from 0°C to 150°C. 
[0201] The compound represented by the formula (1 Of) can be obtained by fluorination of the compound represented 
by the formula (9f), followed by hydrolysis of the ester in the molecule. 

[0202] The reaction condition forfluorination is not particularly limited, and for example, it can be achieved by treating 
a reagent such as diethylaminosulfate trifluoride in a solvent such as dichloromethane or chloroform, at a temperature 
from 0°C to 150°C. 

[0203] The condition for hydrolysis reaction is not particularly limited, and for example, it can be achieved by treating 
an aqueous solution of lithium hydroxide, sodium hydroxide, potassium hydroxide and the like in a solvent such as 
methanol, ethanol, propanol, dimethylsulfoxide, N.N-dimethylformamide, N-methylpyrrolidone, dioxane or tetrahydro- 
furan, in the presence of hydrogen peroxide solution at a temperature from 0°C to 150°C. 

[0204] The compound represented by the formula (11 f) can be obtained by hydrolyzing the ester in the compound 
represented by the formula (9f). 

[0205] The condition for hydrolysis reaction is not particularly limited, and for example, it can be achieved by treating 
an aqueous solution of lithium hydroxide, sodium hydroxide, potassium hydroxide and the like in a solvent such as 
methanol, ethanol, propanol, dimethylsulfoxide, N.N-dimethylformamide, N-methylpyrrolidone, dioxane or tetrahydro- 
furan, in the presence of hydrogen peroxide solution at a temperature from 0°C to 150°C. 
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/^T\ formylation 7 1 0y* 

Boc-^T-^Z^Hal ^ 8 oc-N-T-^- C H0 + L_^° X * 

1g 2g 3g ° 

Evans asymmetric o 

a I do I reaction n ^ry\ * J_ ..Ox* ^ sul fonation 

fl 2) reduction 




R, 1) hydrolysis ^-^v R, 

Boc-N-T-f 2 A JU^ 0 ** >~ H-N-T-f z -Vm-^W 

™f V^"* H 2 ) esterifying **i \_y * 
5g 3) deprotection 6g 

1) carbon dioxide H condensation 

Y-L-Hal , V* /T\ ft Y-LOH 



2) hydrolysis * 2} hydrolysis 

7g 



wherein each symbol represents a group as defined above; Ox* represents an Evans aldol asymmetric auxiliary group 
(chiral oxazolidinone); Le represents a leaving group such as halogen or sulfonate; and symbol * represents an asym- 
metric carbon. 

[0207] The compound represented by the formula (2g) can be obtained by formylation of the compound represented 
by the formula (1g). 

[0208] The reaction condition for formylation is not particularly limited, and for example, it can be achieved by treating 
butyl lithium in a solvent such as dioxane, tetrahydrofuran or dimethoxyethane, followed by reacting N,N-dimethylfor- 
mamide, N-formylmorpholine and the like at a temperature from -78°C to 0°C. 

[0209] The compound represented by the formula (4g) can be obtained by causing the compound represented by 
the formula (3g) to act on the compound represented by the formula (2g) in Evans asymmetric aldol condition. 
[0210] The Evans asymmetric aldol condition corresponds to that of the production example of the compound rep- 
resented by the formula (3f) in General production example F. 

[021 1] The compound represented by the formula (5g) can be obtained by sulfonylation of the compound represented 
by the formula (4g), followed by reduction of the sulfonate group. 

[0212] The reaction condition for sulfonylation corresponds to that'of the production example of the formula (4f) in 
General production example F. 

[0213] The reaction condition for reduction corresponds to that of the production example of the formula (4f) in Gen- 
eral production example F 

[0214] The compound represented by the formula (5f) can be obtained by hydrolyzing the compound represented 
by the formula (4f), and esterifying the carboxyl group, followed by deprotection of the amino group. 
[0215] The reaction condition for hydrolysis corresponds to that of the production example of the formula (5f) in 
General production example F. 

[0216] The reaction condition for esterification corresponds to that of the production example of the formula (5f) in 
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General production example R 

[0217] As to deprotection of amino group, though the method differs depending on the employed protecting group, 
for example, deprotection of t-butylcarbonyl group can be achieved by using a solution of anhydrous hydrochloric acid 
inmethanol, a solution of anhydrous hydrochloric acid in ethanol, a solution of anhydrous hydrochloric acid in dioxane, 
trifluoroacetic acid, formic acid and the like. 

[0218] The compound represented by the formula (7g) can be obtained by treating carbon dioxide and Y-L-Hal with 
the compound represented by the formula (6g) or treating phosgene, diphosgene, triphosgene and the like with the 
compound represented by the formula (6g), to give a corresponding isocyanate, acting a benzyl alcohol such as y-L-OH 
so as to form a carbamate, and hydrolyzing the ester in the molecule. 

[0219] The reaction condition for synthesis of the carbamate is not particularly limited, and it can be achieved in 
accordance with the document (J. Org. Chem. 2000. 66, 1 035.), or can be achieved by causing phosgene, diphosgene, 
triphosgene and the like to act in a solvent such as dichloromethane, chloroform, dioxane, tetrahydrofuran or toluene, 
in the presence of a base such as triethylamine, diisopropylethylamine, pyridine or N,N-dimethylaminopyridine at a 
temperature from 0°C to 1 50°C, and thereafter causing a benzyl alcohol such as Y-L-OH to act at a temperature from 
0°C to 150°C. Alternatively, it may be obtained by treating a carbonyldiimidazole with Y-L-OH in a solvent such as 
dichloromethane, chloroform, tetrahydrofuran, toluene or acetonitrile at a temperature from 0°C to 50°C, and then 
causing the compound represented by the formula (6g) to act at a temperature from 0°C to 50°C. 
[0220] The reaction condition for hydrolysis corresponds to that of the production example of the formula (1 Of) in 
Production example F. 

General production example H 

[0221] 

1) Wittig reaction 9i 

o 2 n4 z 4cho — — — W\ z 4m-Lw 

2 \y 2) reduction V s 

1h 2h 



1) Y-f 0 ' 



Y-T P ^ 

" condensation Y T H 




Z 



2) hydrolysis 3h 



[0222] The compound represented by the formula (2h) can be obtained by conducting Wittig-Horner-Emmons reac- 
tion on the compound represented by the formula (1 h) and reducing the resultant compound. The condition for Wittig- 
Horner-Emmons reaction corresponds to that of the production example of the formula (1 Oa) in Production example A. 
[0223] The reaction condition for reduction corresponds to that of the production example of the formula (10a) in 
Production example A. 

[0224] The compound represented by the formula (3h) can be obtained by treating phosgene, diphosgene, triphos- 
gene, di-tert-butyldicarbonate and the like with the compound represented by the formula (2h) in a solvent such as 
dichloromethane, tetrahydrofuran or acetonitrile, in the presence of a base such as pyridine, triethylamine or 4-dimeth- 
ylaminopyridine, thereby generating an isocyanate, and by treating Y-T-OH with the isocyanate, to give a carbamate, 
and followed by the subsequent alkaline hydrolysis of the carbamate. The reaction temperature at the time of generating 
isocyanate is from 0°C to 50°C. 
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General production example I 
[0225] 




[0226] The compound represented by the formula (3i) can be obtained by reacting the compound represented by 
the formula (1i) and the compound represented by the formula (2i). The reaction condition is not particularly limited, 
and for example, it can be achieved by treating a base such as potassium carbonate or sodium hydride with the com- 
pound represented by the formula (1i) in a solvent such as tetrahydrofuran, N,N-dimethylformamide or dioxane and 
the like, and further treating the compound represented by the formula (2i). The reaction temperature is from 0°C to 
100°C. 

[0227] The compound represented by the formula (4i) can be obtained by reacting the compound represented by 
the formula (3i) and the compound represented by the formula (2h), followed by hydrolyzing. The reaction condition is 
not particularly limited, and the condensing reaction can be achieved by treating the compound represented by the 
formula (3i) with the compound represented by the. formula (2h) in a solvent such as tetrahydrofuran or N.N-dimethyl- 
formamide, in the presence of a base such as triethylamine or pyridine, and in the presence of a condensing agent 
such as 1 ,1-carbonyldiimidazole, diethylcyanophosphonate or carbodiimide. The reaction temperature is from 0°C to 
100°C. The reaction condition for hydrolysis corresponds to that of the production example of the formula (11a) in 
Production example A. 
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General production example J 
[0228] 



palladium 

coupling ^^cm nalogenation 

Y-Hal + ^ ^ ° H ^ 



3J 




1} alkylation 
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7J 



Q r ^Z^M-'-W 
Bj 



t r i f I uorome thane- 
sulfonylation 

>- TfO 




8J 



pal ladium 
coupling HO. 



9j 



Ox* halogenat ion 



Hal 



Ox* 1) Y-Q^H 



2) hydrolysis 




10j 



11J 



wherein each symbol represents a group as defined above; Ox* represents an Evans aldol asymmetric auxiliary group 
(chiral oxazolidinone); Tf represents a trifluoromethanesulfonyl group; Hal represents a leaving group such as halogen 
or sulfonate; and symbol * represents an asymmetric carbon. 

[0229] The compound represented by the formula (3j) can be obtained by treating the compound represented by the 
formula (2j) with the compound represented by the formula (1j). 

[0230] The reaction condition is not particularly limited, and for example, the reaction can be conducted in a solvent 
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such as methanol, ethanol, propanol, dimethylsulfoxide, N.N-dimethylformamide, N-methylpyrrolidone, dioxane, tet- 
rahydrofuran or toluene, in the presence of from 0.0001 to 0.5 mole equivalent of copper halide, from 0.0001 to 0.5 
mole equivalent of a palladium catalyst such as tetrakis(triphenylphosphine)palladium or dichlorobis (triphenylphos- 
phine) palladium in the presence of an organic base such as triethylamine, N.N-diisopropylethylamine, butylamine or 
tributylamine at a temperature from 0°C to 150°C. 

[0231 ] The compound represented by the formula (4j) can be obtained by halogenation of the compound represented 
by the formula (3j). 

[0232] The compound represented by the formula (6j) can be obtained by causing the compound represented by 
the formula (5j) to act on the compound represented by the formula (4j), followed by hydrolysis. 
[0233] The reaction condition for alkylation corresponds to that of the production example of the formula (4a) in 
Production example A. 

[0234] The reaction condition for hydrolysis corresponds to that of the production example of the formula (5f) in 
Production example F. 

[0235] The compound represented by the formula (8j) can be obtained by trifluoromethanesulfonylation of the com- 
pound represented by the formula (7j). 

[0236] The reaction condition corresponds to that of the production example of the formula (2b) in Production example 
B. 

[0237] The compound represented by the formula (9j) can be obtained by palladium coupling of the compound rep- 
resented by the formula (8j). 

[0238] The reaction condition corresponds to that of the production example of the formula (7a) in Production example 
A. 

[0239] The compound represented by the formula (10j) can be obtained by halogenation of the compound repre- 
sented by the formula (9j). 

[0240] The reaction condition corresponds to that of the production example of the formula (4a) in Production example 
A. 

[0241] The compound represented by the formula (11j) can be obtained by alkylation of the compound represented 
by the formula (10j) with the compound of Y-QH, followed by hydrolysis. 

[0242] The condition for alkylation reaction corresponds to that of the production example of the formula (4a) in 
Production example A. 

[0243] The reaction condition for hydrolysis corresponds to the production example of the formula (5f) in Production 
example F. 

General production example K 
[0244] 
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(iPrO) 2 MeSi 



palladium 
coupling 




oxidation 
reaction 



t 



3k 




4k 



wherein each symbol represents a group as defined above. 

[0245] The compound represented by the formula (2k) can be obtained by treating an iodizing agent with the com- 
pound represented by the formula (1k). 

[0246] The reaction condition is not particularly limited, and for example, it can be achieved by treating iodine or an 
iodizing agent such as N-iodosuccinimide in a solvent such as methanol, ethanol, propanol, dimethylsulfoxide, N,N- 
dimethylformamide, N-methylpyrrolidone, dioxane, tetrahydrofuran or toluene, or a mixed solvent thereof, in the pres- 
ence of a silver salt such as silver sulfate, at a temperature from 0°C to 100°C. 

[0247] The compound represented by the formula (3k) can be obtained by causing an organic zinc compound to 
react with the compound represented by the formula (2k) in the presence of a palladium catalyst. 
[0248] The reaction condition is not particularly limited, and for example, it can be achieved by causing an organic 
zinc reagent such as dialkoxymethylsilylmethylzincto react in an ether solvent such as tetrahydrofuran, in the presence 
of a palladium catalyst such as palladium acetate or dichlorophosphinoferrocene palladium, at a temperature from 0°C 
to 100°C. 

[0249] The compound represented by the formula (4k) can be obtained by oxidizing the compound represented by 
the formula (3k). 

[0250] The reaction condition is not particularly limited, and for example, hydrogen peroxide may be caused to react 
in a miexed solvent of an alcohol solvent such as methanol, ethanol or propanol and an ether solvent such as tetrahy- 
drofuran, or in a solvent of N,N-dimethylformamide at a temperature from 0°C to 80° C. 

[0251] Although compounds of the present invention can be synthesized in the above methods, they may be also 
synthesized in commonly used general organic synthesizing methods. As for protecting groups for a hydroxyl group 
which may be used herein, any hydroxyl groups are possible without limitation insofar as they are protected by groups 
which are generally known as a protecting group for a hydroxyl group in organic synthesis, and specific examples of 
protecting groups for a hydroxyl group include lower alkylsilyl groups such as trimethylsilyl group ort-butyldimethylsilyl; 
lower alkoxymethyl groups such as methoxymethyl group or 2-methoxyethoxymethyl group; tetrahydropyranyl group; 
aralkyl groups such as benzyl group, p-methoxybenzyl group, 2,4-dimethoxybenzyl group, o-nitrobenzyl group, p-ni- 
trobenzyl group ortrrtyl group; acyl groups such as formyl group or acetyl group; lower alkoxycarbonyl groups such as 
t-butoxycarbonyl group, 2-iodoethoxycarbonyl group or 2,2,2-trichloroethoxycarbonyl group; alkenyloxycarbonyl 
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groups such as 2-propenyloxycarbonyl group, 2-chloro-2-propenyloxycarbonyl group, 3-methoxycarbonyl-2-propeny- 
loxycarbonyl group, 2-methyl-2-propenyloxycarbonyl group, 2-butenyloxycarbonyl group or cinnamyloxycarbonyl 
group; aralkyloxycarbonyl groups such as benzyloxycarbonyl group, p-methoxybenzyloxycarbonyl group, o-nitroben- 
zyloxycarbonyl group or p-nitrobenzyloxycarbonyl group and the like. 

[0252] These protecting groups may be eliminated by conventional methods such as hydrolysis and reduction de- 
pending on the kind of the employed protecting group. 

[0253] Although compounds of the present invention can be synthesized by the methods as described above, they 
may be also synthesized in commonly used general organic synthesizing methods. Specific examples of protecting 
groups for an amino group which may be used herein include, but not limited to, any groups which are generally known 
as a protecting group for an amino group in organic synthesis. For example, substituted or unsubstituted lower alkanoyl 
groups such as formyl group, acetyl group, chloroacetyl group, dicholroacetyl group, propionyl group, phenylacetyl 
group, phenoxyacetyl group or thienylacetyl group; substituted or unsubstituted lower alkoxycarbonyl groups such as 
benzyloxycarbonyl group, t-butoxycarbonyl group or p-nitrobenzyloxycarbonyl group; substituted lower alkyl groups 
such as methyl group, t-butyl group, 2, 2, 2-trichloroethyl group, trityl group, p-methoxybenzyl group, p-nitrobenzyl 
group, diphenylmethyl group orpivaloytoxymethyl group; substituted silyl groups such as trimethylsilyl group ort-butyld- 
imethylsilyl group; substituted silylalkoxyalkyl groups such as trimethylsilylmethoxymethyl group, trimethylsi- 
lylethoxymethyl group, t-butyldimethylsilylmethoxymethyl group ort-butyldimethylsilylethoxymethyl group; substituted 
or unsubstituted benzylidene groups such as benzylidene group, salicylidene group, p-nitrobenzylidene group, m- 
chlorobenzylidene group, 3,5-di(t-butyl)-4-hydroxybenzylidene group or 3,5-di(t-butyl)benzylidene group may be pro- 
posed. 

[0254] These protecting groups may be eliminated by conventional methods such as hydrolysis and reduction de- 
pending on the kind of the employed protecting group. 

[0255] Although compounds of the present invention can be synthesized in the above methods, they may be also 
synthesized in commonly used general organic synthesizing methods. As for protecting groups for a carboxyl group 
which may be used herein, any carboxyl groups are possible without limitation insofar as they are protected by groups 
which are generally known as a protecting group for a carboxyl group in organic synthesis, and specific examples of 
a protecting group for a carboxyl group include linear or branched lower alkyl groups of from 1 to 4 carbon atoms such 
as methyl group, ethyl group, isopropyl group or t-butyl group; halogeno lower alkyl groups such as 2-iodoethyl group 
or 2, 2, 2-trichloroethyl group; lower alkoxymethyl groups such as methoxymethyl group, ethoxymethyl group or iso- 
butoxymethyl group; lower aliphatic acyloxymethyl groups such as butylyloxymethyl group or pivaloyloxymethyl group; 
1 -lower alkoxycarbonyloxyethyl groups such as 1 -methoxycarbonyloxy ethyl group or 1 -ethoxycarbonyloxyethyl group; 
aralkyl groups such as benzyl, p-methoxybenzyl group, o-nitrobenzyl group or p-nitrobenzyl group; benzhydryl group; 
phthalidyl group, etc. 

[0256] Elimination of such a protective group can be carried out in a conventional method such as hydrolysis and 
reduction etc, depending on the type of the protective group used. 

[0257] Although compounds of the present invention can be synthesized by the methods as described above, they 
may be synthesized in commonly used general organic synthesizing methods. Specific examples of solvents which 
may be used herein include, but not limited to, any solvents which do not inhibit the reaction and are generally used 
in organic synthesis, for example, lower alcohols such as methanol, ethanol, propanol or butanol; polyalcohols such 
as ethylene glycol or glycerin; ketones such as acetone, methyl ethyl ketone, diethyl ketone or cyclohexanone; ethers 
such as diethyl ether, Isopropyl ether, tetrahydrofuran, dioxane, 2-methoxyethanol or 1,2-dimethoxyethane; nitriles 
such as acetonitrile or propionitrile; esters such as methyl acetate, ethyl acetate, isopropyl acetate, butyl acetate or 
diethyl phthalate; hydrocarbon halides such as dichloromethane, chloroform, carbon tetrachloride, 1 ,2-dichloroethane, 
trichloroethyleneortetrachloroethylene; aromatic compounds such as benzene, toluene, xylene, monochlorobenzene, 
nitrobenzene, indene, pyridine, quinoline, collidine or phenol; hydrocarbons such as pentane, cyclohexane, hexane, 
heptane, octane, isooctane, petroleum benzine or petroleum ether;amines such as ethanolamine, diethylamine, tri- 
ethylamine, pyrrolidine, piperidine, piperazine, morpholine, aniline, dimethylaniline , benzylamine or toluidine; amides 
such as formamide, N-methylpyrrolidone, N,N-dimethylimidazolone, N,N-dimethylacetamide or N,N-dimethylforma- 
mide; phosphate amides such as hexamethylphosphate triamide or hexamethylphosphite triamide; water; and mixed 
solvents of one or more kinds of commonly used solvents. The mixing ratio is not particularly limited. 
[0258] Although compounds of the present invention can be synthesized by the methods as described above, they 
may be synthesized in commonly used general organic synthesizing methods. Specific examples of bases which may 
be used herein include, but not limited to, any bases which do not inhibit the reaction and are generally used in organic 
synthesis, for example, sodium carbonate, sodium hydrogencarbonate, potassium carbonate, sodium hydride, potas- 
sium hydride, potassium t-butoxide, pyridine, dimethylaminopyridine, trimethylamine, triethylamine, N,N-diisopropyl- 
ethylmine.N-methylmorpholine, N-methylpyrrolidine, N-methylpiperidine, N,N-dimethylaniline, 1 ,8- diazabicyclo[5,4,0] 
undec-7-ene(DBU), pyridine, 4-dimethylaminopyridine, picoline, lutidine, quinoline, isoquinoline, sodium hydroxide, 
potassium hydroxide, lithium hydroxide, butyl lithium, sodium or potassium alcoholates such as sodium methylate, 
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potassium methylate or sodium ethylate, and the like. 

[0259] Although compounds of the present invention can be synthesized by the methods as described above, they 
may be synthesized in commonly used general organic synthesizing methods. Specific examples of reducing agents 
which may be used herein include, but not limited to, any reducing agents which do not inhibit the reaction and are 
5 generally used in organic synthesis, for example, NaBH 4 , LiBH 4 , Zn(BH 4 ) 2 , Me 4 NBH(OAc) 3 , NaBH 3 CN, Selectride, 
Super Hydride(LiBHEt 3 ), LiAIH 4) DIBAL, LiAIH(t-BuO) 3 , Red-al, binap, as well as catalysts such as platinum, palladium, 
rhodium, ruthenium, nickel and the like. 

[0260] After the reaction is completed, the product can be purified if necessary by usual methods such as column 
chromatography on silica gel or adsorption resin, or by re-crystallization from a suitable solvent. 
w [0261] The medicament according to the present invention improves insulin resistance by the agonism of PPAR as 
described above, and the present invention can be applied not only as an insulin sensitizer but also as various medi- 
caments based on PPAR (a, p, y) agonism (based on e.g. PPAR a and 7 dual agonism or on PPAR a, p and y triple 
agonism). 

[0262] For example, the relationship of PPAR not only with insulin resistance but also with blood lipid or inflammatory 
15 diseases is known (Current Opinion in Lipidol. 10:245-257, 1999 ; Jiang, C. , et al., PPAR-gamma agonists inhibit 
production of monocyte inflammatory cytokines, Nature 391 : 82-86 (1 998); Jackson, S.M., et al., Peroxisome prolifer- 
ate r-activated receptor activators target human endothelial cells to inhibit leukocyte-endothelial cell interaction., Arte- 
rioscler. Thromb. Vase. Biol. 19: 2094-2104 (1999); Su t C.G., et at., A novel therapy for colitis utilizing PPAR-gamma 
ligands to inhibit the epithelial inflammatory response., J Clin Invest 1999 Aug; 104(4):383-9; Ricote, M., et al., The 
20 peroxisome proliferate r-activated receptor-gamma is a negative regulator of macrophage activation. Nature 1998 Jan 
1 :391 (6662): 79-82), and the medicament of the present invention can be applied to diseases against which it is reported 
to be effective in these literatures. 

[0263] The dose of the pharmaceutical preparation of the present invention, though being varied depending on the 
severeness of symptom, age, sex, body weight, administration form and the type of disease, is usually 100 \ig to 10 
25 g/day/adult, and this dose is administered in one or divided portions. 

[0264] The administration form of the medicament of the present invention is not particularly limited, and it can be 
administered orally or parenterally by an ordinarily used method. 

[0265] For manufacturing of the medicament, ordinarily used fillers, binders, lubricants, coloring agents, flavoring 
agents and if necessary stabilizers, emulsifiers, absorption promoters, surfactants etc. can be used, and ingredients 

30 used generally as starting materials for medicament are compounded in a usual manner. 

[0266] These ingredients include e.g. animal and vegetable oils (such as soybean oil, tallow and synthetic glyceride), 
hydrocarbons (such as liquid paraffin, squalene and solid paraffin), ester oils (such as octyldodecyl myristate and 
isopropyl myristate), higher alcohols (such as cetostearyl alcohol and behenyl alcohol), silicon resin, silicon oil, sur- 
factants (polyoxy ethylene fatty ester, sorbitan fatty ester, glycerin fatty ester, polyoxyethylene sorbitan fatty ester, poly- 

35 oxyethylene hardened castor oil and polyoxyethylene-polyoxypropylene block copolymer), water-soluble polymers 
(such as hydroethyl cellulose, polyacrylic acid, carboxyvinyl polymer, polyethylene glycol, polyvinyl pyrrolidone and 
methyl cellulose), alcohols (such as ethanol and isopropanol), polyvalent alcohols (such as glycerin, propylene glycol, 
dipropylene glycol and sorbitol), sugars (such as glucose and sucrose), inorganic powder (such as silicic anhydride, 
aluminum magnesium silicate and aluminum silicate), and pure water. For pH adjustment, it is possible to use inorganic 

40 acids (such as hydrochloric acid and phosphoric acid), alkali metal salt of inorganic acid (such as sodium phosphate), 
inorganic bases (such as sodium hydroxide), organic acids (such as lower fatty acids, citric acid and lactic acid), alkali 
metal salts of organic acid (such as sodium citrate and sodium lactate) and organic bases (such as arginine and 
ethanolamine). If necessary, preservatives, antioxidants etc. can be added. 

[0267] Hereinafter, pharmacological experiment examples are shown to show the usefulness of this invention. 

45 

Experiment Example 1 : Measurement of blood glucose reduction, blood triglyceride reduction and blood non-esterified 
fatty acids reduction (evaluation of sugar and lipid metabolism improving effect in mouse) 

[0268] A chemical suspended in 0.5 % methyl cellulose was orally administered via a sonde into male db/db mice 
so (Nippon Charles River, Yokohama, JP) once a day (0.3 to 30 mg/kg/day). Before treatment and after 4 and 9 days 
treatment, blood was collected through a tail vein after the mice were fasted for 1 hour, respectively. On Day 10, an 
oral glucose loading test was conducted; in this test, the mice were fasted overnight from the previous day, and in the 
next morning, 2 g/kg glucose was given to the mice. Plasma glucose, triglycerides (TG), non-esterified fatty acid (NEFA) 
were measured by using commercial kits, that is, Glucose C-ll Test Wako (trade name) (Wako Pure Chemical Industries, 
55 Ltd., Tokyo), Deteminer L TG II (trade name) (Kyowa Medex, Tokyo) and NEFA C-Test Wako (Wako Pure Chemical 
industries, Ltd., Tokyo), respectively. 

[0269] The determined blood glucose reduction, blood tridglyceride reduction and blood non-esterified fatty acid 
reduction at day 9 after administration are shown in Table 1 . 
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Table 1 



in vivo db/db mice day 9 after administration 




Dose (mg/kg) 


Blood sugar 


Blood trigly 


Blood free 


Ex 100 


6 


65.1 


79.3 


60.7 


Ex 132 


6 


50.4 


75.5 


72.5 


Ex 113 


6 


70.0 


81.8 


39.5 


Ex 320 


3 


56.3 


80.3 


35.4 


Ex 335 


3 


57.2 


81.4 


40.0 


Ex 282 


3 


17.9 


59.7 


18.4 


Ex 344 


3 


45.8 


61.8 


58.1 


Ex 329 


3 


37.7 


36.8 


47.5 



[0270] Compounds of the present invention showed excellent blood glucose reduction, blood tridglyceride reduction 
and blood non-esterified fatty acid reduction. 

20 7 

Experiment Example 2: Measurement of blood triglyceride reduction and blood cholesterol reduction (evaluation of 
lipid metabolism improving effect in dog) 

[0271] A chemical suspended in 0.5 % methyl cellulose was orally administered via a sonde into male beagle (Nosan 
Corporation, YOKOHAMA) once a day. The dosage of drug was increased every week. Blood was collected from 
forefoot vein prior to administration of drug and every time the dosage was increased, and levels of triglyceride and 
cholesterol in non-HDL and HDL fractions were measured by ultracentrifugation. At the day of collecting blood, the 
animal was fasted and blood was collected. Compounds of the present invention showed excellent blood triglyceride 
reduction and cholesterol reduction. 

30 

Experiment Example 3: Measurement of transcriptional activity 



[0272] A GAL4-PPAR LBD chimera expression vector was constructed by ligating human PPAR 167-468 (PPAR ), 
138-440 (NUC-1) and 174-475 (PPAR ) amino acid regions (LBD: Ligand Binding Domain) to a yeast transcriptional 
factor GAL4 1-147 amino acid region. As the reporter gene, PLAP (Placental Alkaline Phosphatase) was used, and 
this was ligated downstream of a TK promoter containing a 5-copy GAL4 DNA binding element to construct a vector. 
As host cells, CV-1 (ATCC CCL-70) was used. That is, CV-1 cells were spread at a density of 5x1 0 5 cells on a 35-mm 
dish and cultured in 10 % FCS/DMEM for 24 hours, and using FuGENE 6 transfection reagent, the cells were co- 
transfected with the GAL4-PPAR LBD expression vector and GAL4 DBD-TK-PLAP expression vector. 24 hours after 
this transfection, the cells were spread again on a 96-well plate at a density of 1 xl0 4 /well and further cultured for 24 
hours. After 24 hours, the medium was exchanged with DMEM containing 10 % FCS, which was previously treated at 
65 °C for inactivating intrinsic alkaline phosphatase, and a test compound was added at an arbitrary concentration. 
The transcriptional activity was determined in terms of PLAP activity secreted 24 hours after addition of the compound, 
to calculate EC^. The PLAP activity was determined after adding 50 uJ assay buffer and 50 u.l chemoluminescence 
substrate to 1 0 u.l culture supernatant and incubating the mixture at room temperature for 1 hour. In this way, transcrip- 
tion activities with respect to PPARa, PPARp and PPARy could be determined. Transcription activities with respect to 
PPARcc, PPARfJ and PPARy are shown in Table 2. 

Table 2 



Transcription activity EC^ (nM) 




PPARa 


PPAR0 


PPARy 


Ex 100 


0.008 


1.249 


0.008 


Ex 132 


0.604 


1.544 


0.001 


Ex 113 


0.027 


0.954 


0.115 



48 



EP 1 380 562 A1 

Table 2 (continued) 



Transcription activity ECso (nM) 




PPARcc 


PPARP 


PPARy 


Ex 320 


0.064 


0.686 


0.024 


Ex 335 


0.119 


>30 


0.031 


Ex 282 


0.062 


1.521 


0.114 


Ex 344 


0.020 


1.742 


0.038 


Ex 329 


0.117 


1.290 


0.053 



[0273] The Compounds of the present invention showed an excellent transcription activity. 

[0274] As described above, the compounds of the present invention have an excellent blood glucose- and blood 

lipid-ameliorating action and are very useful as anti-diabetes agents, anti-hyperlipemia agents and insulin sensitizers. 



Experiment Example 4: Anti-inflammatory effect 



[0275] Experimental colitis was induced to female ICR mice (10 mice/group, Charles River Japan, Yokohama) by 
giving 4% dextran sodium in drinking water for 5 days. After 8 days, the mice were grouped into sections from "0" 
(normal) to "4" (severe) based on change in diarrhea, hematochezia and weight loss as described by Cooper HS et 
al., (Laboratory Invest (69), pp. 238-249, 1993) and the average of the values was used as the Disease Activity Index 
for colitis. Each test compound was suspended in a 0.5% methylcellulose solution and administered to the mice orally 
once a day via a sonde from the day when the induction of colitis was initiated. The compounds of the present invention 
had an excellent anti-inflammatory effect. 



Examples 



[0276] The present invention will be explained more specifically and more concretely by way of the following Exam- 
ples which are not Intended to limit the present invention. 

Example 1 . 3-(3-2-Hydroxy-3-[4-(trifluoromethyl)phenoxy]-propoxyphenyl)-2-isopropoxypropanoic acid 
Production example 1a) 

Ethyl 3-(3-hydroxyphenyl)-2-isopropoxypropanoate 



40 



45 



55 



[0277] 



HOv^^v^COjEt 



[0278] 9.5 g of Ethyl 2-isopropoxyacetate was dissolved in 200 ml of tetrahydrofuran anhydride, and the mixture was 
cooled to - 78°C under nitrogen atmosphere. After adding 6.5 ml of lithium bis(trimethylsilyl)amide (1M solution in 
tetrahydrofuran), 15 g of 3-benzyloxybenzaldehyde in tetrahydrofuran (50ml) was added via a cannula. The tempera- 
ture of the solution was elevated to room temperature, and the mixture was stirred for 3 hours. The reaction solution 
50 was treated with saturated aqueous ammonium chloride, and extracted with ethyl acetate. The organic layer was dried 
over anhydrous magnesium sulfate, filtered and the solvent was distilled off. The residue was purified by silica gel 
column chromatography, to give 10.8 g of ethyl 3-[3-(benzyloxy)phenyl]-3-hydroxy-2-isopropoxypropanoate as a mix- 
ture of erythro and threo in the 3:1 hexane-ethyl acetate fraction. This product was dissolved in 50 ml of pyridine and 
3. 5 ml of methane sulfonyl chloride was added under ice-cooling. After stirring overnight at room temperature, the 
reaction mixture was diluted with ethyl acetate, and washed with 1N hydrochloric acid. The organic layer was dried 
over anhydrous magnesium sulfate, filtered and the solvent was distilled off, to give 13.7 g of ethyl 3-[3-(benzyloxy) 
phenyl]-2-isopropoxy-3-[(methylsulfonyl)oxy]propanoate. This product was dissolved in 450 ml of ethanol, 3.9 g of 1 0% 
palladium carbon was added, and the mixture was stirred overnight at room temperature under hydrogen atmosphere. 
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The reaction mixture was filtered through Celite, and the filtrate was concentrated, to give 7.5 g of the title compound. 
1 H NMR (CDCI 3 ) 

5: 0.98 (d, J=6.4Hz, 3H) 1.16 (d, J=6.4Hz. 3H) 1.24 (t, J=7.2Hz, 3H) 2.89 (dd, J=8. 8, 14.0Hz, 1H) 2.97 (dd, J=4. 8, 
13. 6Hz, 1H) 3.52 (Sept, J=6.0Hz, 1H) 4.05 (dd, J=4.8, 8.8Hz, 1H) 4.12-4.19 (m, 2H) 5.01 (br, 1H) 6.09-6.72 (m, 1H) 
5 6.81-6.83 (m, 1H) 6.75 (t,J=1. 6Hz, 1H) 7,15 (t, J=7.6Hz, 1H) 

Production example 1b) Ethyl 2-isopropoxy-3-[3-(2-oxilanylmethoxy)phenyl]propanoate 
[0279] 

w 




[0280] 519 mg of Ethyl 3-(3-hydroxyphenyl)-2-isopropoxypropanoate was dissolved in 7 ml of N,N-dimethylforma- 
mide, and 250 mg of epichlorohydrin and 400 mg of potassium carbonate were successively added, and the mixture 
was stirred overnight at 50°C. The reaction mixture was diluted with ethyl acetate and washed with water. The organic 
20 layer was dried over anhydrous magnesium sulfate, filtered and the solvent was distilled off. Then, the residue was 
purified by silica gel column chromatography, to give 465 mg of the title compound in the 5:1 hexane-ethyl acetate f 
raction. 

1 H NMR (CDCI 3 ) 

5: 0.96 (d, J=6.4Hz, 3H) 1.15 (d, J=6.4Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 2.75 (dd, J=2.8, 4.8Hz, 1H) 2.87-2.93 (m, 2H) 
25 2.96 (dd, J=8.8, 1 3.6Hz, 1 H) 3.34 (dt, J=2.8, 9.6Hz, 1 H) 3.50 (Sept, J=6.0Hz, 1 H) 3.94 (ddd, J=2.0, 5.6,11 .2Hz, 1 H) 
4.04 (dd; J=4.8, 8.8Hz, 1 H) 4.1 5-4.22 (m, 2H) 6. 78 (d, J=8.0Hz, 1 H) 6.82 (s, 1 H) 6.86 (d, J=7.6Hz, 1 H) 7. 1 9 (t, J=8.0Hz, 
1H) 

Example 1 c) 3-(3-2-Hydroxy-3-[4-(trifluoromethyl)phenoxy]-propoxyphenyl)-2-isopropoxypropanoic acid 
30 ' - - - - * - — - * - ^ . - 

[0281] 



35 



40 



OH 



[0282] 41 mg of Ethyl 2-isopropoxy-3-[3-(2-oxilanylmethoxy)phenyl]propanoate was dissolved in 2 mi of ethanol, 22 
mg of 4-hydroxybenzotrifluoride and two drops of triethylamine were added, and the mixture was stirred overnight at 
80°C. The reaction solution was evaporated, and the residue was purified by silica gel column chromatography, to give 
6 mg of ethyl 3-(3-2-hydroxy-3-[4-(trifiuoromethyl)phenoxy]-propoxyphenyl)-2-isopropoxypropanoate in the 4:1 hex- 
45 ane-ethyl acetate f raction. This product was dissolved in 0.4 ml of ethanol, and 0.1 ml of 5N-sodium hydroxide was 
added, and the mixture was kept still overnight at room temperature. The reaction solution was acidified by adding 1 N- 
hydrochloric acid, and extracted with ethyl acetate. The residue was purified by reverse-phase high performance liquid 
chromatography, to give 3.15 mg of the title compound. 
MS m/e(ES\) 443 (MH + ) 

50 



55 
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Example 2. 3-(3-3-[4-(t-Butyl)phenoxyl-2-hydroxypropoxyphenyl)-2HSopropoxypropanoic acid 



[0283] 



OH 



r 



[0284] Using 4-t-butylphenol, the title compound was obtained in the same manner as described in Example 1c). 
MS m/e(ESI) 431 (MH + ) 

Example 3. 3-(3-3-[4-(Phenyl)phenoxyl'2-hydroxypropoxyphenyl)-2-isopropoxypropanoic acid 
[0285] 



OH 



[0286] Using 4-hydroxybiphenyi, the title compound was obtained in the same manner as described in Example 1 c). 
MSm/e(ESI)451 (MH + ) 

Example 4. 3-(3-3-[4-(2 > 4-Dichlorophenyl)phenoxy]-2-hydroxypropoxyphenyl)-2HSopropoxypropanoic acid 
[0287] 

CI OH 



CI 



[0288] Using 2,4-dichlorophenol, the title compound was obtained in the same manner as described in Example 1c). 
1 HNMR(CDCI 3 ) 

5: 1.03 (d, J=6. 0Hz, 3H) 1.17 (d, J=6. 0Hz, 3H) 2.93 (dd, J=8.0, 14.0Hz, 1H) 3.11 (dd, J=4.0, 14. OHz, 1H) 3.55 (Sept, 
J=6. OHz, 1H) 4.14 (dd, J=4.0, 8.0Hz, 1H) 4.16-4.23 (m, 4H) 4.42 (Sept, J=6.4Hz, 1H) 6.82-6.85 (m, 2H) 6.87 (d, 
J=7.6Hz, 1H) 6.90 (d, J=8.8Hz, 1H) 7.19 (dd, J=2.8, 8.8Hz, 1H) 7.22 (dd, J=7.6, 8.8Hz, 1H) 7.37 (d, J=2.8Hz, 1H) 
MS m/e(ESI) 443 (MH + ) 

Example 5. 3-(3-3-[4-(4-Bromo-2-fluorophenyl)phenoxy]-2-hydroxypropoxyphenyl)'2-isopropoxypropanoic acid 
[0289] 



[0290] Using 4-bromo-2-fluorophenol, the title compound was obtained in the same manner as described in Example 

1c). 
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MS m/e(ESI) 471 (MH + ) 

Example 6. 3-(3-3-[4-(4-Cyanophenyl)phenoxy]-2-hydroxypropoxyphenyl)'2Hsopropoxypropanoic acid 
[0291] 



NC 




OH 

Ov^^Oy^v^CO^H 

U Oy 



[0292] Using 4-hydroxybenzonitrile, the title compound was obtained in the same manner as described in Example 
1c). 

MS mte(ESI) 400 (MH+) 
Example 7. 

3-3-[3-(4-Cyano-3"fluorophenoxy)-2-hydroxypropoxy]phenyl-2HSopropoxypropanoic acid 
[0293] 

OH 

[0294] Using 2-fluoro-4-hydroxybenzonitrile, the title compound was obtained in the same manner as described in 
Example 1c). MS m/e(ESI) 418 (MH + ) 

Example 8. 3-3-[3-(4-Cyano-2-methoxyphenoxy)-2-hydroxypropoxy]phenyl-2-isopropoxypropanoic acid 
[0295] 

OH 

NC^^OMe ^ °Y 

[0296] Using 3-methoxy-4-hydroxybenzonitrile, the title compound was obtained in the same manner as described 
in Example 1c). MS m/e(ES\) 430 (MH+) 

Example 9. 3-3-[3-(3-Cyanophenoxy)-2-hydroxypropoxy]phenyl-2-isopropoxypropanoic acid 
[0297] 

OH 

[0298] Using 3-hydroxybenzonitrile, the title compound was obtained in the same manner as described in Example 
1c). 
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MS m/e(ESI) 400 (MH + ) 
Example 10. 

3-3-[3-(4-Acetoaminophenoxy)-2-hydroxypropoxy]phenyl-2-isopropoxypropanoic acid 
[0299] 

OH 

H T 

[0300] Using 4-acetamidophenol, the title compound was obtained in the same manner as described in Example 1 c). 
MS m/e(ESI) 432 (MH + ) 

Example 11 . 

3-3-[3-(3-Acetaminophenoxy)-2-hydroxypropoxy)phenyl-2-isopropoxypropanoic acid 
[0301] 



H 0H 



[0302] Using 3-acetamidophenol, the title compound was obtained in the same manner as described in Example 1 c). 
MS m/e{ESI) 432 (MH + ) 

Example 12, 3-3-[3-(3-t-Butoxycarbonylaminophenoxy)-2-hydroxypropoxy]phenyl-2-isopropoxypropanoic acid 
[0303] 



H 0H 



[0304] Using 3-t-butoxycarbonylaminophenol, the title compound was obtained in the same manner as described in 
Example 1c). MS m/e(ES\) 490 (MH+) 
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Example 1 3. 3-(3-2-Hydroxy-3-[(2-oxo-1 ^^^-tetrahydro-S-quinolinyOoxylpropoxyphenyQ^-isopropoxypropanoic 
acid 



[0305] 



OH 

0 



[0306] Using 5-hydroxy-1 ,2,3,4-tetrahydro-2-quinolinone, the title compound was obtained in the same manner as 
described in Example 1c). 
MS m/e(ESI) 444 (MH+) 

Example 14. 

3-(3-2-Hydroxy-3-[4-(tetrahydro-1 H-1 -pyrrolylcarbonyl) phenoxy]propoxyphenyl)-2-isopropoxypropanoic acid 
[0307] 

OH 

«0^A^O N; ^xs v ,CO 2 H 



[0308] Using (4-hydroxyphenyl)(tetrahydro-1 H-1 -pyrrolyl)methanone, the title compound was obtained in the same 
manner as described in Example 1c). 
MS m/e(£S\) 472 (MH + ) 

Example 15. 3-(3-2-Hydroxy-3-[4-(1 -hydroxy-1 -methyl-2-oxopropyl)phenoxylpropoxyphenyl)-2-isopropoxypropanoic 
acid 



[0309] 



[0310] Using 3-hydroxy-3-(4-hydroxyphenyl)-2-butanone, the title compound was obtained in the same manner as 
described in Example 1c). 
MS m/e(ESI) 461 (MH + ) 
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Example 16. 3-(3-3-[(7-Cyano-1>naphthyl)oxy]-2-hydroxypropoxyphenyl)-2-isopropoxypropanoic acid 
[0311 J 



C0,H 




[0312] Using 8-hydroxy-2-naphthonitrile, the title compound was obtained in the same manner as described in Ex- 
ample 1c). 

MS m/e(ESI) 450 (MH + ) 

Example 17. S-S-fc-Hydroxy-S-n^S^-tetrahydro-S quinolinyloxy)propoxy]phenyl-2-isopropoxypropanoic acid 
[0313] 



[0314] 1 ,2,3,4-Tetrahydro-8-guinolinol,thetitlecompound wasobtained in the samemanneras described in Example 
1c). 

MS m/e{ES\) 430 (MH + ) 
Example 18. 

3-3-[2-Hydroxy-3-(2-bromo-3-pyridyloxy)propoxy]phenyl-2-isopropoxypropanoic acid 
[0315] 

OH 

N Br ^ °Y 

[031 6] Using 2-bromo-3-pyridinol, the title compound was obtained in the same manner as described in Example 1 c). 
MS m/e{ES\) 454 (MN 4 ) 

Example 19. 

3-3-[2-Hydroxy-3-(5-methyl-8'quinolinyloxy)propoxy]phenyl-2 -isopropoxypropanoic acid 
[0317] 

OH 

>^0>^A^0>^^^C0 2 H 
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[0318] Using 5-methyl-8-quinolinol, the title compound was obtained in the same manner as described in Example 
1c). 

MS m/e(ES\) 440 (MH + ) 

Example 20. 3-(3-2-Hydroxy-3-[4-(methylsulfanyl)phenoxy]- propoxyphenyl)-2-isopropoxypropanoic acid 
[0319] 



OH 

[0320] Using 4-methylthiophenol, the title compound was obtained in the same manner as described in Example 1 c). 
MSm/e(ESI)421 (MH+) 

Example 21 . 3-(3-2-Hydroxy-3-[4-(methylsulfonyl)phenoxy]-propoxyphenyl)-2-isopropoxypropanoic acid 
[0321] 



o* o T 



[0322] 3-(3-2-Hydroxy-3-[4-(methylsulfanyl)phenoxy]-propoxyphenyl)-2-isopropoxypropanoic acid was dissolved in 
2 ml of methanol and 0.5 ml of water, and 100mg of oxonewas added. After stirring was continued at room temperature 
for 2 hours, the reaction mixture was diluted with ethyl acetate and washed with water. The organic layer was evapo- 
rated, and the residue was purified by reverse-phase high performance liquid chromatography, to give 1 .86 mg of the 
title compound. 
MS m/e(ES\) 453 (MH + ) 

Example 22 . 3-[3-(2-Hydroxy-3-[5-(trif luoromethyl)-2-pyridyl]oxypropoxy)phenyl]-2-isopropoxypropanoic acid 
[0323] 



OH 



[0324] Using 2-hydroxy-5-trifluoromethyl pyridine, the title compound was obtained in the same manner as described 
in Example 1c). 
1 H M4R (CDCI 3 ) 

5 : 1.05 (d t J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 2.93 (dd, J=7. 6,14. 0Hz, 1H) 3.11 (dd, J=3.6, 14.4Hz, 1H) 3.56 (Sept, 
J=6.0Hz, 1H) 4.11 (d, J=5.6Hz, 2H) 4.14 (dd, J=4.0, 8.0Hz, 1H) 4.36-4.43 (m, 1H) 4.57 (dd, J=6.0, 12.8Hz, 1H) 6.43 
(dd, J=4.0, 11.6Hz, 1H) 6.80-6.83 (m, 2H) 6.86 (d, J=7.6Hz, 1H) 6.91 (d, J=8.4Hz, 1H) 7.19-7.26 (m, 1H) 7.82 (dd, 
J=2.8, 8.8Hz, 1H)8.42 (s, 1H) 
MS m/e(£S\) AAA (MH + ) 
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Example 23. 3-[3-(2-Hydroxy-3-[5-chlorO"2-pyridyl]-oxypropoxy)phenyl)-2-isopropoxypropanoic acid 
[0325] 



OH 



CI 




[0326] Using 2-hydroxy-5-chloropyridine, the title compound was obtained in the same manner as described in Ex- 
ample 1c). 

MS m/e(ESI) 410 (MH+) 

Example 24. 3-3-[2-Hydroxy-3-(2-quinolyloxy)propoxy]phenyt"2-isopropoxypropanoic acid 



[0328] Using 2-hydroxyquinoline, the title compound was obtained in the same manner as described in Example 1c). 
1 H NMR (CDCI 3 ) 

5: 1.03, 1.04 (each d, J=6.0Hz and 6.4Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 2.91 (dd, J=8.0, 13.6Hz, 1H) 3.12 (dd, J=4.0, 
14.0Hz, 1 H) 3.53 (Sept, J=6.4Hz, 1 H) 4.09-4.1 2 (m, 2H) 4.14 (dd, J=4.0, 8.4Hz, 1 H) 4.37-4.44 (m, 1 H) 4.72 (dd, J=5.6, 
12.0Hz, 1H) 4.78 (ddd, J=1.2, 3.2, 12.8Hz, 2H) 6.83-6.87 (m, 3H) 6.98-7.01 (m, 1H) 7.22 (dd, J=7.2, 8.4Hz, 1H) 7.42 
(ddd, J=1 .2, 6.8, 8.0Hz, 1 H) 7.65 (dt, J=1 .6, 8.4Hz, 1 H) 7.75 (d, J=6.8Hz, 1 H) 7.82 (d, J=8.4Hz, 1 H) 8.06 (d, J=8.8Hz, 
1H) 

MS m/e(ESi) 426 (MH + ) 

Example 25. 3-3-[3-(2-Bromo-4-cyanophenoxy)-2-hydroxypropoxy]phenyl-2-isopropoxypropanoic acid 



[0330] Using 3-bromo-4-hydroxybenzonitrile, the title compound was obtained in the same manner as described in 
Example 1c). MS m/e(ES\) 478 (MH + ) 

Example 26. 3-(3-3-[(2,4-Dichiorophenyl)sulfinyl]-2-hydroxypropoxyphenyl)-2-isopropoxypropanoic acid 



[0327] 



OH 




[0329] 




[0331] 



CI 0 OH 
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Example 27. 3-(3-3-[(2 > 4*Dichlorophenyl)sulfonyl]-2-hydroxypropoxyphenyl)-2-»sopropoxypropanoic acid 



w 



[0332] 



?•<>. .0 ? H 



[0333] 1 5 mg of 2,4-Dichlorothiophenol and 1 0 mg of ethyl 2-isopropoxy-3-[3-(2-oxilanylmethoxy)phenyl]propanoate 
were dissolved in 0.4 ml of ethanol, and 2 drops of triethylamine were added, and the mixture was stirred at 80°C 
overnight. The reaction solution was evaporated, to give ethyl 3-(3-2-hydroxy-3-[2,4-dichlorophenoxy]propoxyphenyl)- 

is 2-isopropoxypropanoate. This product was dissolved in 2 ml of methanol and 0.5 ml of water, and 100 mg of oxone 
was added, and the mixture was stirred at room temperature for 2 hours. The reaction mixture was diluted with ethyl 
acetate and washed with water. The organic layer was concentrated, and the residue was treated with 0.4 ml of ethanol 
and 0.1 ml of 5N-sodiumhydroxide, and the mixture was kept still overnight at room temperature. The reaction solution 
was acidified by adding 1N-hydrochloric, and then extracted with ethyl acetate. The residue was purified by reverse- 

20 phase high performance liquid chromatography, to give 5.81 mg of the title compound (Example 26) (MS m/e(ES\) 475 
(MH + )), and 3.44 mg of the title compound (Example 27). 
1H NMR (CDCI 3 ) 

8 : 1 .04 (d, J=6.0Hz, 3H) 1 .17 (d, J=6.0Hz, 3H) 2.92 (dd, J=8.0, 14.4Hz, 1H) 3.09 (dd, J=4.0, 13.6Hz, 1H) 3.56 (Sept, 
J=6.0Hz, 1H) 3.73 (dd, J=8.0, 14.8Hz, 1 H) 3.79 (dd, H=3.2, 14.4Hz, 1H) 3.97-4.05 (m, 2H) 4. 13 (dd, J=4.0, 7.6Hz, 
25 1H)4.52 (dt, J=2.8, 8.0Hz, 4H) 6.73 (d, J=6.8Hz, 1H)6.74(s, 1H)6.86(d, J=6.8Hz, 1H) 7.19 (dd, J=7.6, 8.8Hz, 1H) 
7.46 (ddd, J=0.8, 2.0, 8.4Hz, 1 H) 7.57 (d, J=2.0Hz, 1 H) 8.07 (d, J=8.8Hz, 1 H) 
MS m/e(ES\) 491 (MH + ) 

Example 28. 3-(3-3-[4-t-Butyhphenoxy]-2'fluoropropoxyphenyi)-2-isopropoxypropanoic acid 

30 " " ' " " ~~ ' ' ' ~~ ^ " " 

[0334J 



35 




40 [0335] Using 4-t-butyl phenol, the process was conducted in the same manner as described in Example 1 c), to give 
32 mg of ethyl 3-(3-2-hydroxy-3-[4-t-butylphenoxy]propoxyphenyl)-2-isopropoxypropanoate. 16 mg of this compound 
was dissolved in 1 ml of dichloromethane and 10 mg of DAST was added. After stirring was continued overnight at 
room temperature, the reaction mixture was diluted with ethyl acetate and washed with water. The organic layer was 
evaporated, to give ethyl 3-(3-3-[4-t-butylphenoxy]-2-fluoropropoxyphenyl)-2-isopropoxypropanoate. This product was 

« dissolved in 0.4 ml of ethanol, and 0.1 ml of 5N-sodium hydroxide was added, and the mixture was kept still overnight 
at room temperature. The reaction solution was acidified by adding 1N- hydrochloric acid, and extracted with ethyl 
acetate. The residue was purified by reverse-phase high performance liquid chromatography, to give 2.22 mg of the 
title compound. 
MS m/e{ES\) 433 (MH + ) 

50 
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Example 29. 3-(3-3-[4-Phenylphenoxy]-2-fluoropropoxyphenyl 2-tsopropoxypropanoic acid 
[0336] 



[0337] Using 4-hydroxybiphenyl, the title compound was obtained in the same manner as described in Example 28. 
MS m/e(ES\) 453 (MH + ) 

Example 30. 3-(3-3-[9-(2 t 9-Dichlorophenyl)phenoxy]-2-fluoropropoxyphenyl)-2-isopropoxypropanoic acid 
[0338] 

CI F 

ci y 

[0339] Using 2,4-dichlorophenol, the title compound was obtained in the same manner as described in Example 28. 
1 H NMR (CDCI 3 ) 

6: 1.03, 1.03 (each d, J=6. 0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 2.93 (dd, J=8.0, 13.6Hz, 1H)3.12 (dd, J=4.0, 14.0Hz, 1H) 
3.55,3.55 (each Sept, J=6. OHz, 1H) 4.11-4.16 (m, 1H)4. 29-4.41 (m, 4H) 5.18 (dSept, J=4.8, 46.8Hz, 1H) 6.81-6.85 
(m, 2H) 6.98 (d, J=7.6Hz, 1H) 6.91 (d, J=9.2Hz, 1H) 7.20 (dd, J=2.4, 8.8Hz, 1H) 7.23 (dd, J=7.6, 9. 2Hz, 1H) 7.38 (d, 
J=2.4Hz, 1H) 
MSm/e(ESI) 445 (MH + ) 

Example 31 . 3-(3-3-[4-(4-Bromo-2-fluorophenyl)phenoxy]-2-fluoropropoxyphenyl)-2-isopropoxypropanoic acid 
[0340] 

F F 



[0341] Using 4-bromo-2-fluorophenol, the title compound was obtained in the same manner as described in Example 
28. 

MS m/e{ES\) 473 (MH + ) 

Example 32. 3-(3-3-[4-(2 > 4-Dichlorophenyl)phenoxy]-2-methoxypropoxyphenyl)-2-isopropoxypropanoic acid 
[0342] 



CI OMe 
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[0343] 15 mg of Ethyl 3-(3-3-[4-(2,4-dichlorophenyl)phenoxy]-2-hydroxypropoxyphenyl)-2-isopropoxypropanoate 
was dissolved in 0.4 ml of tetrahydrofuran, and 0.1 ml of methyl iodide and 10 mg of sodium hydride were added, and 
the mixture was stirred overnight at room temperature. To the reaction solution were added ethanol and 0.1 ml of 5N- 
sodium hydroxide, after stirring was continued at room temperature for 3 hours, the mixture was neutralized with 1 N- 
hydrochloric acid, and extracted with ethyl acetate. The organic layer was evaporated, and the residue was purified 
by reverse-phase high performance liquid chromatography, to give 4.32 mg of the title compound. 
1 H NMR (CDCI 3 ) 

5: 1 .02 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 2.91 (dd, J=7.6, 12.8Hz, 1H) 3.11 (dd, J=3.2, 13.6Hz, 1H) 3.53 (dSept, 
J=3.2, 6.6Hz, 1 H) 3.61 (s, 3H) 3.99 (dd, J=4.8, 1 0.0Hz, 1 H) 4.09-4.26 (m, 5H) 6.80-6.85 (m, 2H) 6.85 (d, J=8.0Hz, 1 H) 
6.89 (d, J=8.8Hz, 1H) 7.18 (dd, J=2.4, 8.8Hz, 1H)7.21 (dd, J=7.2, 9.2Hz, 1H) 7.36 (d, J=2.4Hz, 1H) 
MS m/e(ESI) 457 (MH + ) 

Example 33. 3-3-[2-(2,4-Dichlorophenoxy)ethoxy]phenyl-2-isopropoxyp ropanoic acid 

Production example 33a) 2-(2,4-Dichlorophenoxy)-1 -ethanol 

[0344] 




CI 



[0345] To solution of 1 5.0g of 2,4-dichlorophenoxyacetic acid in tetrahydrofuran (300 ml) was added dropwise 96 ml 
of 1 .0 M borane-tetrahydrofuran complex/tetrahydrofuran solution under ice-cooling over 1 .5 hours. The reaction so- 
lution was stirred at room temperature for 22 hours. After the reaction solution was concentrated, the residue was 
diluted with saturated aqueous ammonium chloride and ethyl acetate. The organic layer was washed with saturated 
ammonium chloride, saturated aqueous sodium hydrogen carbonate (x2) and saturated ammonium chloride, then 
dried over anhydrous sodium sulfate and concentrated, to give 14 g the title compound as a colorless oil. 
1 H-NMR(CDCI 3 ) 

6: 2.21 (d, J=6.4Hz } 1 H) 3.99 (dt, J=4.4, 6.4Hz, 2H) 4.12 (t, J=4.4Hz, 2H) 6.87 (d, J=8.8Hz, 1 H) 7.20 (dd, J=2.4, 8.8Hz, 
1H) 7.37 (d, J=2.4 Hz, 1H) Production example33b) 1-(2-Bromoethoxy)-2,9-dichlorobenzene 




CI 



[0346] To a solution of 10.0 g of 2-(2, 4-dichlorophenoxy)-1 -ethanol in 1 ,2-dimethoxyethane (200 ml) was added 
dropwise a solution of 14g of phosphorus tribromide in 1 ,2-dimethoxyethane (20 ml) under ice-cooling. The reaction 
solution was stirred at room temperature for 20 hours. After the reaction solution was concentrated, the residue was 
diluted with water and ethyl acetate. Saturated aqueous sodium hydrogencarbonate was added to the organic layer, 
and the resulting emulsion formed was subjected to Celite filtration. The filtrate was diluted with diethyl ether and 
saturated aqueous ammonium chloride. The organic layer was dried over anhydrous magnesium sulfate and concen- 
trated. The residue was purified by silica gel column chromatography, to give 6.15 g of the title compound as a pale 
yellow oil. 
1 H-NMR(CDCI 3 ) 

5: 3.67 (t, J=6.4Hz, 2H) 4.32 (t, J=6. 4Hz, 2H) 6.87 (d, J=8. 8Hz, 1 H) 7. 1 9 (dd, J=2.6, 8. 8Hz, 1 H) 7.39 (d, J=2.6 Hz, 1 H) 
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Example 33c) 3-3-[2-(2,4-Dichlorophenoxy)ethoxy]phenyl-2-isopropoxypropanoic acid 
[0347] 



10 




[0348] 140 mg of 1-(2-Bromoethoxy)-2,4-dichlorobenzene, 100 mg of ethyl 3-(3-hydroxyphenyl)-2-isopropoxypro- 
panoate and 110 mg of potassium carbonate were dissolved in N, N-dimethylf ormamide, and the mixture was stirred 
overnight at 60°C. The reaction solution was-diluted with saturated aqueous ammonium chloride and ethyl acetate. 
The organic layer was washed with saturated ammonium chloride, saturated aqueous sodium hydrogen carbonate 
(x2) and saturated ammonium chloride, dried over anhydrous sodium sulfate and concentrated. The residue was 
dissolved in 4 ml of methanol, and 1 ml of 5N-sodium hydroxide was added thereto, and the mixture was stirred at 
room temperature for 2 hours. The reaction mixture was neutralized with 1 N-hydrochloric acid and extracted with ethyl 
acetate. The organic layer was dried over anhydrous sodium sulfate and concentrated. The residue was purified by 
silica gel column chromatography, to give 83.6 mg of the title compound in the 4:1 -> 1 :2 hexane-ethyl acetate fraction. 
1 H-NMR(CDCI 3 ) 

5: 1.02 (d, J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 2.93 (dd, J=8.2, 13.8Hz, 1H) 3.12 (dd, J=3.8, 13.8Hz, 1H)3.55 (sept, 
J=6. 0Hz, 1H) 4.14 (dd, J=3.8, 8.2Hz, 1H) 4.33-4.38 (m, 4H) 6.81-6.89 (m, 3H) 6. 95 (d, J=8.8Hz, 1H) 7.18-7.25 (m, 
2H)7.37 (d, J=2.8Hz, 1H) 
MS mte(ESI) 435 (MNa + ) 

Example 34. 3-3-[2-(4-Trifluoromethylphenoxy)ethoxy]phenyl-2-isopropoxypropanoic acid 
Production example 34a) 

30 

1 -(2-Bromoethoxy)-4-trifluoromethylbenzene 
[0349] 




40 

[0350] A suspension of 5.0 g of 4-hydroxybenzotrifluoride, 17.4 g of 1 ,2-dibromoethane and 2.6 g potassium car- 
bonate in acetone (100 ml) was heated under reflux for 3 days. The reaction solution was diluted with water and ethyl 
acetate. The organic layer was washed with saturated aqueous sodium hydrogen carbonate and saturated ammonium 
chloride (x2), dried over anhydrous sodium sulfate and concentrated. The residue was purified by silica gel column 
45 chromatography to give 1 .78g of the title compound as a colorless oil. 
1H-NMR(CDCI 3 ) 

6: 3.66 (t, J=6. 4Hz, 2H) 4.34 (t, J=6. 4Hz, 2H) 6.98 (d, J=8. 4Hz, 2H) 7.56 (d t J=8. 4Hz, 1H) 



15 



20 



25 



61 



EP 1 380 562 A1 

Example 34b) 3-3-[2-(4-Trifluoromethylphenoxy)ethoxy]phenyl-2'isopropoxypropanoic acid 



[0351 J 

5 




[0352] Using 1 -(2-bromoethoxy)-4-trifluoromethylbenzene, the title compound was obtained in the same manner as 
described in Example 33c). 
is MS m/e(BS\) 435 (MNa + ) 

Example 35. 3-3-[2-(4-Cyclohexylphenoxy)ethoxy]phenyl-2-isopropoxypropanoic acid 

Production example 35a) 

20 

1-[2-(Benzyloxy)ethoxy]-4-cyclohexylbenzene 
[0353] 

25 




30 

[0354] A suspension of 2.5g of 4-cyclohexylphenol, 3.0g of benzyl 2-bromoethyl ether and 2.4 g of potassium car- 
bonate in N,N-dimethylformamide (50 ml) was stirred at 60°C for 23 hours. The reaction solution was diluted with water 
and ethyl acetate. The organic layer was washed with saturated aqueous potassium carbonate and saturated ammo- 
nium chloride (X2), dried over anhydrous sodium sulfate and concentrated. The residue was purified by silica gel 
35 column chromatography, to give 3.9 g of the title compound as a colorless oil. 
1H-NMR(CDCI 3 ) 

8: 1.20-1.44 (m, 5H) 1.70-1.90 (m, 5H) 2.39-2.48 (m, 1H) 3.82 (t, J=4.8Hz, 2H) 4.13 (t, J=4.8Hz, 2H) 4.63 (s, 2H) 
6.83-6.88 (m, 2H) 7.09-7.14 (m, 2H) 7.26-7.38 (m, 5H) 

^0 Production example 35b) 

1-(2-Hydroxyethoxy)-4-cyclohexylbenzene 

[0355] 

45 



50 




[0356] 3.2 g of 1-[2-(Benzyloxy)ethoxy)-4-cyclohexylbenzene was dissolved in 100 ml of ethanol, and 300 mg of 
20% palladium hydroxide was added, and the mixture was stirred at room temperature under hydrogen atmosphere 
for 25 hours. The catalyst was filtered off and washed with ethyl acetate. The filtrate was evaporated, and the residue 
55 was subjected to azeotropy with toluene (x2), to give 2.34 g of the title compound as a colorless solid. 
1 H-NMR (CDCI 3 ) 

6 : 1 .17-1.44 (m, 5H) 1.70-1.90 (m, 5H) 2.40-2.50 (m, 1H) 3.62 (t, J=6.4Hz, 2H) 4.27 (t, 3=6.4Hz, 2H) 6.82-6.87 (m, 
2H) 7.11-7.15 (m, 2H) 
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Production example 35c)1-(2-Bromoethoxy)-4-cyclohexylbenzene 



[0357] 




[0358] The compound of Production example 3c) was synthesized in the same manner as described in Production 
example 33b). 
1 H-NMR (CDCI 3 ) 

8: 1 .1 7-1 .44 (m, 5H) 1 .70-1 .90 (m, 5H) 2.40-2.50 (m, 1 H) 3.62 (t, J=6.4Hz, 2H) 4.27 (t, J=6.4Hz, 2H) 6.82-6.87 (m, 2H) 
7.11-7.15 (m,2H) 

Example 35d) 3-3-[2-(9-Cyclohexylphenoxy)ethoxy]phenyl-2-isopropoxypropanoic acid 



[0360] Using 1 -(2-bromoethoxy)-4-cyclohexylbenzene ! the title compound was obtained in the same manner as de- 
scribed in Example 33c). 
1 H-NMR(CDCI 3 ) 

6: 1 .02 (d, J=6. 0Hz, 3H) 1 . 1 6 (d, J=6.0Hz, 3H) 1.19-1 .45 (m, 5H) 1 .70-1 .90 (m, 5H) 2.41 -2.50 (m, 1 H) 2.92 (dd, J=8.4, 
1 4. 0Hz, 1 H) 3. 1 2 (dd, J=4.0, 1 4. 0Hz, 1 H) 3.54 (sept, J=6.0Hz, 1 H) 4. 1 3 (dd, J=4.0, 8.4Hz, 1 H) 4.30 (brs, 4H) 6.82-6.91 
(m, 4H) 7.11-7.16 (m, 2H) 7.19-7.24 (m, 2H) 
MS m/e(ES\) 449 (MNa + ) 

Example 36. 3-3-[2-(4-Cyclopentylphenoxy)ethoxy]phenyl 2-isopropoxypropanoic acid 

Production example 36a) 

1-(2-Bromoethoxy)-4-cyclopentylbenzene 



[0362] Using cyclopentylphenol, the title compound was obtained in the same manner as described in Production 

examples 35a), 35b) and 35c) . 

1 H-NMR(CDCI 3 ) 

5: 1 .48-1.84 (m, 6H) 2.00-2.08 (m, 2H) 2.90-2.98 (m, 1H) 3.63 (t, J=6.4Hz, 2H) 4.27 (t, J=6.4Hz, 2H) 6.83-6.86 (m, 2H) 
7.14-7.18 (m, 2H) 



[0359] 




[0361] 
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Example 36b) 3>3-(2-(4-Cyclobexylphenoxy)ethoxy]phenyl-2-isopropoxypropanoic acid 



[0363] 




0*— 0 



xrx 



C0 2 H 



r 



[0364] Using "l-^-bromoethoxy^-cyclopentylbenzene, the title compound was obtained in the same manner as 
described in Example 33c). 
MS m/e(ESI) 435 (MNa + ) 

Example 37. 3-3-[2-(4-t-Butylphenoxy)ethoxy]phenyl-2-isopropoxypropanoic acid 
Production example 37a) 1-(2-Bromoethoxy)-4-t-butylbenzene 



[0366] Using 4-t-butylphenol, the title compound was obtained in the same manner as described in Production ex- 
amples 35a), 35b) and 35c) . 
1 H-NMR (CDCI 3 ) 

5: 1 .31 (s, 9H) 3.64 (t, J=6.4Hz, 2H) 4.29 (t, J=6.4Hz, 2H) 6.84-6.89 (m, 2H) 7.30-7.34 (m r 2H) 
Example 37b) 3-3-[2-(4-t-Butylphenoxy)ethoxy]phenyl-2-isopropoxypropanoic acid 



[0368] Using 1-(2-bromoethoxy)-4-t-butylbenzene, the title compound was obtained in the same manner as de- 
scribed in Example 33c). 
MS m/e(ESI) 423 (MNa + ) 



[0365] 




[0367] 
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Example 38. 3-3-[2-(4-lsopropylphenoxy)ethoxy]phenyl-2-isopropoxypropanoic acid 



Production example 38a) 1-(2-Bromoethoxy)-4-isopropylbenzene 



[0369] 




0 ^Br 



[0370] Using 4-isopropylphenol, the title compound was obtained in the same manner as described in Production 

examples 35a), 35b) and 35c). 

1H-NMR(CDCI 3 ) 

5: 1.23 (d, J=6.8Hz, 6H) 2.87 (sept, J=6. 8Hz, 1H) 3.63 (t, J=6.4Hz, 2H) 4.27 (t, J=6.4Hz, 2H) 6.83-6.88 (m, 2H) 
7.13-7.17 (m, 2H) 

Example 38b) 3-3-[2-(4-lsopropylphenoxy)ethoxy]phenyl-2-isopropoxypropanoic acid 



[0372] Using 1-(2-bromoethoxy)-4-isopropylbenzene, the title compound was obtained in the same manner as de- 
scribed in Example 33c) . 
MS m/e(ES\) 409 (MNa + ) 

Example 39. 3-3-[2-(Phenoxy)ethoxy]phenyl-2-isopropoxypropanoic acid 



[0374] Using 2-(bromoethoxy)benzene, the title compound was obtained in the same manner as described in Ex- 
ample 33c). 

MS m/e(ESI) 367 (MNa + ) 

Example 40. 3-3-[2-(4-Fluorophenoxy)ethoxy]phenyl-2-isopropoxypropanoic acid 



[0371] 




[0373] 




[0375] 
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[0376] Using 1 -(2-bromoethoxy)-4-fluorobenzene, the title compound was obtained in the same manner as described 

in Example 33c) . 

MS m/e{ES\) 385 (MNa + ) 

Example 41 . 3'3-[2-(4-Benzyloxy)ethoxy]phenyl-2-isopropoxypropanoic acid 
[0377] 



[0378] Using 1 -[(2-bromoethoxy)methyl]benzene, the title compound was obtained in the same manner as described 

in Example 33c). 

MS m/e(BS\) 381 (MNa + ) 

Example 42. 

2-lsopropoxy-3-[3-(3-phenylpropoxy)phenyl]propanoic acid 
[0379] 




[0380] Using 3-phenylpropylbromide, the title compound was obtained in the same manner as described in Example 
33c). 

MS m/e{ES\) 365 (MNa + ) 
Example 43. 

2-lsopropoxy-3-[3-(3-phenoxypropoxy)phenyl]propanoic acid 
[0381] 

[0382] Using 1-(3-bromopropoxy)benzene, the title compound was obtained in the same manner as described in 

Example 33c). 

1 H-NMR(CDCI 3 ) 

5 : 1 .01 (d, J=6.0Hz, 3H) 1 .15 (d, J=6.0Hz, 3H) 2.26 (quint, J=6.0Hz, 2H) 2.90 (dd, J=8.8, 13.8Hz, 1 H) 3.10 (dd, J=3.6, 
13.8Hz, 1H) 3.52 (sept, J=6. 0Hz, 1H) 4.10-4.19 (m, 5H) 6.89-6.96 (m, 3H) 6.78-6.85 (m, 3H) 7.20 (t, J=8.2Hz, 1H) 
7.25-7.31 (m, 2H) 
MS m/e(£S\) 381 (MNa + ) 
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Example 44. 3>{3-[3-(2,4-Dichlorophenoxy)propoxy]phenyl}-2HSopropoxypropanoic acid 



[0383] 



CI 



CI 





[0384] Using 1-(3-bromopropoxy)-2,4-dichlorobenzene, the title compound was obtained in the same manner as 
described in Example 33c). 
MS m/e(ES\) 449 (MNa + ) 

Example 45. 3-{3-[3-(4-Acetyl-3-hydroxy-2-propoxyphenoxy)propoxy]phenyl)-2-isopropoxypropanoic acid 



[0386] Using 1 -[4-(3-bromopropoxy)-2-hydroxy-3-propylphenyl]-1 -ethanone, the title compound was obtained in the 
same manner as described in Example 33c). 
MS m/e(ESI) 481 (MNa+) 

Example 46. 3-3-[2-(2,4-Dichlorophenoxy)ethoxy]phenyl-2 ethoxypropanoic acid 
Production example 46a) Ethyl (E,Z)-3-[3-(benzyloxy)phenyl]-2-ethoxy-2-propenoate 



[0388] 3.6g of Ethyl 2-(diethoxyphosphoryl)-2-ethoxyacetate was dissolved in tetrahydrofuran, and 520 mg of 60% 
sodium hydride was added, and the mixture was stirred for 1 0 minutes. A solution of 2.5 g of 3-benzyloxybenzaldehyde 
in 10 ml of N,N-dimethylformamide was added and the mixture was stirred overnight at roomtemperature. The reac- 
tionmixture was diluted with ethylacetate. Saturated aqueous sodium hydrogencarbonate was added to the organic 
layer, and the resulting emulsion formed was subjected to Celite filtration. The filtrate was diluted with diethyl ether 
and saturated aqueous ammonium chloride. The organic layer was dried over anhydrous magnesium sulfate and con- 
centrated, to give 4.5 g of the title compound. 

Production example 46b) Ethyl 2-ethoxy-3-(3-hydroxyphenyl)propanoate 



[0385] 




[0387] 




[0389] 




67 



EP 1 380 562 A1 



[0390] 4.5 g of Ethyl (E, Z) -3-(3-(benzyloxy)phenyl]-2-ethoxy-2-propenoate was dissolved in ethyl acetate, and 450 
mg of 10% palladium carbon was added thereto and the mixture was stirred overnight at room temperature under 
hydrogen atmosphere. The reaction solution was filtered through Celite and the filtrate was evaporated. The residue 
was purified by silica gel column chromatography, to give 3.7 g of the title compound in the 5:1 hexane-ethyl acetate 
fraction. 

5: 1.16 (t, J=7.2Hz, 3H) 1.23 (t, J=7.2Hz, 3H) 2.95-2.98 (m, 2H) 3.37 (dq, J=7.2, 9.2Hz, 1H) 3.61 (dq, J=7.2, 9.2Hz, 
1 H) 4.02 (dd, J=5.6, 7.6Hz, 1 H) 4.18 (q, J=7.2Hz, 2H) 5.1 4 (s, 1 H) 6.69-6.73 (m, 1 H) 6.74-6.76 (m, 1 H) 6.79-6.82 (m, 
1H)7.15(t, J=8.0Hz, 1H) 

Example 46c) 3-3-[2-(2,4-Dichlorophenoxy)ethoxy]phenyl-2-ethoxypropanoic acid 



[0392] Using 1-(2-bromoethoxy)-2,4-dichlorobenzene and ethyl 2-ethoxy-3-(3-hydroxyphenyl)propanoate, the title 
compound was obtained in the same manner as described in Example 33c). 
MS m/e(ESI) 421 (MNa+) 

Example 47. 3-3-[2-(4-Trifluoromethylphenoxy)ethoxy]phenyl-2-ethoxypropanoic acid 



[0394] Using 1 -(2-bromoethoxy)-4-trifluoromethylbenzene, the title compound was obtained in the same manner as 
described in Example 46c). 
MS m/e(ESI) 421 (MNa + ) 

Example 48. 3-3-[2-(4-Cyclohexylphenoxy)ethoxy]phenyl-2 ethoxypropanoic acid 



[0396] Using 2-(2-bromoethoxy)-4-cyclohexylbenzene, the title compound was obtained in the same manner as de- 
scribed in Example 46c) . 
MS m/e(ESI)435 (MNa + ) 



[0391] 




[0393] 




[0395] 
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Example 49. 3-3-[2-(4-Cyclopentylphenoxy)ethoxyl]phenyl-2-ethoxypropanoic acid 



[0397] 




[0398] Using 1-(2-bromoethoxy)-4-cyclopentylbenzene, the title compound was obtained in the same manner as 
described in Example 46c). 
MS m/e(ESI) 421 (MNa 4 ) 

Example 50. 3-3-[2-(4-t-Butylphenoxy)ethoxy]phenyl-2-ethoxypropanoic acid 
[0399] 

[0400] Using 1-(2-bromoethoxy)-4-t-butylbenzene, the title compound was obtained in the same manner as de- 
scribed in Example 46c). 
MS m/e(ESI) 409 (MNa+) 

Example 51 . 3-3-[2-(4-lsopropylphenoxy)ethoxy]phenyl-2-ethoxypropanoic acid 
[0401] 




[0402] Using 1-(2-bromoethoxy)-4-isopropylbenzene, the title compound was obtained in the same manner as de- 
scribed in Example 46c). 
MS m/e(ESI) 395 (MNa + ) 

Example 52. 3-{3-[2-(2,4-Dichlorophenoxy)ethoxy]-4-methoxyphenyi}-2-isopropoxypropanoic acid 
Production example 52a) Ethyl 3-(3-hydroxy-4-methoxyphenyl)-2-isopropoxypropanoate 
[0403] 




[0404] Using 3-benzyloxy-4-methoxybenzaldehyde and ethyl 2-(diethoxyphosphoryl)-2-isopropoxyacetate, the title 
compound was obtained in the same manner as described in Example 46b) . 




69 



EP 1 380 562 A1 



5: 0.99 (d, J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 1.23 (t, J=7.2Hz, 3H) 2.85 (dd, J=8.4, 14.0Hz, 1H) 2.91 (dd, J=4.8, 
14.0Hz, 1H) 3.45-3.55 (m, 1H)3.87 (s, 3H) 4.01 (dd, J=4.8, 8.4Hz, 1H) 4.14-4.20 (m, 2H) 5.55 (s, 1H) 6.70-6.78 (m, 
2H)6.84(d s J=2.0Hz, 1H) 

Example 52b) 3-{3-[2-(2,9-Dichlorophenoxy)ethoxy]-4-methoxyphenyl}-2-isopropoxypropanoic acid 
[0405] 




[0406] Using 1-(2-bromoethoxy)-2,4-dichlorobenzene and ethyl 3-(3-hydroxy-4-methoxyphenyl)-2-isopropoxypro- 

panoate, the title compound was obtained in the same manner as described in Example 33c). 

1 H-NMR(CDCI 3 ) 

5: 1.04 (d, J=6.0Hz, 3H) 1.16 (d s J=6.0Hz, 3H) 2.89 (dd, J=8.0, 14.0Hz, 1H) 3.07 (dd, J=4.0, 14.0Hz, 1 H) 3.56 (sept, 
J=6.0Hz, 1H) 3. 84 (s, 3H) 4.13 (dd, J=4.0, 8.0Hz, 1H) 4.37-4.44 (m, 4H) 6.83 (s, 1H) 6.83 (d, J=1.2Hz, 1H) 6.91 (d, 
J=1.2Hz, 1H) 6.98 (d, J=8.6Hz, 1H) 7.18 (dd, J=2.6, 8.6Hz, 1H) 7.37 (d, J=2.6Hz, 1H) 
MS m/e(ESI) 465 (MNa+) 

Example 53. 3-{3-[2-(4-Trifluoromethylphenoxy)ethoxy]-4-methoxyphenyl}-2-isopropoxypropanoic acid 
[0407] 




[0408] Using 1 -(2-bromoethoxy)-4-trifluoromethyibenzene, the title compound was obtained in the same manner as 
described in Example 52b). 
MS m/e(ESI) 465 (MNa + ) 

Example 54. 3-{3-[2-(4-Cyclohexylphenoxy)ethoxy]-4-methoxyphenyl}-2-isopropoxypropanoic acid 
[0409] 




[041 0] Using 1 -(2-bromoethoxy)-4-cyclohexylbenzene, the title compound was obtained in the same manner as de- 
scribed in Example 52b). 
MS m/e(ESI)479 (MNa + ) 
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Exampte 55. 3'{3-[2-(4-Cyclopentylphenoxy)ethoxy]-4'methoxyphenyl}>2'isopropoxypropanoic acid 
[0411] 



C0„H 



[0412] Using 1-(2-bromoethoxy)-4-cyclopentylbenzene, the title compound was obtained in the same manner as 
described in Example 52b). 
MS m/e{ESI) 465 (MNa + ) 

Example 56. 3-{3-[2-(4-t-Butylphenoxy)ethaxy]-4-methoxyphenyl}-2'isopropoxypropanoic acid 
[0413] 




[0414] Using 1-(2-bromoethoxy)-4-t-butylbenzene, the title compound was obtained in the same manner as de- 
scribed in Example 52b). 
MSm/e(ESI) 453 (MNa + ) 

Example 57. 3-{3-[2-(4-lsopropylphenoxy)ethoxy]-4-methoxyphenyl}-2-isopropoxypropanoic acid 
[041 5] 



[0416] Using 1-(2-bromoethoxy)-4-ispropylbenzene, the title compound was obtained in the same manner as de- 
scribed in Example 52b). 
MS m/e(ES\) 439 (MNa + ) 

Example 58. 3-{3-[2-(2 > 4-Dichlorophenoxy)ethoxy]phenyl}-2-methylpropanoic acid 
Production example 58a) Ethyl 3-(3-hydroxyphenyl)-2-methylpropanoate 
[0417] 

HO_^^s^C0,Et 
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[0418] Using 3-benzyloxybenzaldehyde and ethyl 2-(diethoxyphosphoryl)-2-methylacetate, the title compound was 
obtained in the same manner as described in Production examples 46a) and 46b). 
1 H-NMR (CDCI 3 ) 

S: 1 .1 5 (d, J=6. 8Hz, 3H) 1 .20 (t, J=7.2Hz, 3H) 2.62 (dd, J=7.6, 1 3.2Hz, 1 H) 2.67-2.76 (m, 1 H) 2.96 (dd, J=7.2, 1 3.2Hz, 
1H) 4.10 (q, J=7.2Hz, 2H) 5.28 (s, 1H) 6.66-6.70 (m, 2H) 6.72-6.75 (m, 1H) 7.14 (t, J=6. 8Hz, 1H) 

Example 58b) 3-{3-[2-(2,9-Dichlorophenoxy)ethoxy]phenyl}-2-methylpropanoic acid 



[0420] Using 1 -(2-bromoethoxy)-2,4-dichlorobenzene and ethyl 3-(3-hydroxy-4-methoxyphenyl)-2-metylpro- 
panoate, the title compound was obtained in the same manner as described in Example 33c). 
MS m/e{ESI) 391 (MNa + ) 

Example 59. 3-{3-[2-(4-Trifluoromethylphenoxy)ethoxy]-phenyl}-2-methylpropanoic acid 



[0422] Using 1 -(2-bromoethoxy)-4-trifluoromethylbenzene, the title compound was obtained in the same manner as 
described in Example 58b). 
1 H-NMR (CDCI 3 ) 

6: 1.18 (d, J=6.8Hz, 3H) 2.64 (dd, J=8.0, 13.6Hz, 1H) 2.72-2.81 (m, 1H)3.05 (dd, J=6.8, 13.6Hz, 1H) 4.30-4. 37 (m, 
4H) 6.77-6.84 (m, 3H) 6.99-7.04 (m, 2H) 7.19-7.24 (m, 1H) 7.53-7.58 (m, 2H) 
MS m/e(ES\) 391 (MNa + ) 

Example 60. 3-{3-[2-(4-Cyclohexylphenoxy)ethoxy]phenyl}-2-methylpropanoic acid 



[0424] Using 1 -(2-bromoethoxy)-4-cyclohexylbenzene, the title compound was obtained in the same manner as de- 
scribed in Example 58b). 
MS m/e{ES\) 405 (MNa + ) 



[0419] 




[0421] 




[0423] 
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Example 61 . 3-{3-[2-(4-Cyclopentylphenoxy)ethoxy]phenyl}-2-methylpropanoic acid 



[0425] 




0 ^o 



C0 2 H 



[0426] Using 1-(2-bromoethoxy)-4-cyclopentylbenzene, the title compound was obtained in the same manner as 
described in Example 58b). 
MS m/e(ESI) 391 (MNa + ) 

Example 62. 3-{3-[2-(4-t-Butylphenoxy)ethoxy]phenyl}-2-methylpropanoic acid 



[0428] Using 1-(2-bromoethoxy)-4-t-butylbenzene, the title compound was obtained in the same manner as de- 
scribed in Example 58b). 
MS m/e(ESI) 379 (MNa + ) 

Example 63. 3-{3-[2-(4-lsopropylphenoxy)ethoxy]phenyl}-2 methylpropanoic acid 



[0430] Using 1-(2-bromoethoxy)-4-isopropylbenzene, the title compound was obtained in the same manner as de- 
scribed in Example 58b). 
MS m/e(ES\) 365 (MNa + ) 

Example 64. 3-{3-[2-(2 t 4-Dichlorophenoxy)ethoxy]phenyl}-2-ethylpropanoic acid 
Production example 64a) Ethyl 3-(3-hydroxyphenyl)-2-ethylpropanoate 
[0431] 



[0432] Using 3-benzyloxybenzaldehyde, ethyl 2-(diethoxyphosphoryl)-2-ethylacetate, the title compound was ob- 
tained in the same manner as described in Production examples 46a) and 46b). 



[0427] 




[0429] 
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1 H-NMR (CDCI 3 ) 

5 : 0.92 (t, J=7. 2Hz, 3H) 1 .1 6 (t, J=7.2Hz, 3H) 1 .50-1 .70 (m, 2H) 2.53-2.60 (m, 1 H) 2.70 (dd, J=6. 4, 1 3. 6Hz, 1 H) 2.87 
(dd, J=8.6, 13. 6Hz, 1 H) 4.08 (q, J=7.2Hz, 2H) 5.26 (s, 1H) 6.64-6.69 (m, 2H) 6.71-6.75 (m, 1H) 7.14 (t, J=7.8Hz, 1H) 

Example 64b) 3-{3-[2-(2 l 4-Dichlorophenoxy)ethoxy]phenyl}-2-ethylpropanoic acid 



[0434] Using 1 -(2-bromoethoxy)-2,4-dichlorobenzene and ethyl 3-(3-hydroxy-4-methoxyphenyl)-2-ethylpropanoate, 
the title compound was obtained in the same manner as described in Example 33c) . 
MS m/e(ES!) 405 (MNa + ) 

Example 65. 3-{3-[2-(4-Trifluoromethylphenoxy)ethoxy]-phenyl}-2-ethylpropanoic acid 



[0436] Using 1 -(2-bromoethoxy)-4-trifluoromethylbenzene, the title compound was obtained in the same manner as 
described in Example 64b). 
1 H-NMR (CDCI3) 

5 : 0.95 (t, J=7.2Hz, 3H) 1.53-1.72 (m, 2H) 2.57-2.65 (m, 1H) 2.73 (dd, J=6.8, 13.6Hz, 1H) 2.96 (dd, J=8.0, 13.6Hz, 
1H) 4.29-4.36 (m, 4H) 6.77-6.82 (m, 3H) 6.99-7.03 (m, 2H) 7.18-7.23 (m, 1H) 7.53-7.58 (m, 2H) 
MS m/e(ES\) 405 (MNa + ) 

Example 66. 3-{3-[2-(4-Cyclohexylphenoxy)ethoxy]phenyl}-2-ethylpropanoic acid 



[0438] Using 1 -(2-bromoethoxy)-4-cyclohexylbenzene, the title compound was obtained in the same manner as de- 
scribed in Example 64b). 
MSm/e(ESI) 419(MNa + ) 



[0433] 




[0435] 




[0437] 
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Example 67. 3-{3-[2-(4-Cyclopentylphenoxy)ethoxy]phenyl}-2-ethylpropanoic acid 
[0439] 




[0440] Using 1-(2-bromoethoxy)-4-cyclopentylbenzene J the title compound was obtained in the same manner as 
described in Example 64b). 
MS m/e(£S\) 405 (MNa + ) 

Example 68. 3-{3-[2-(4-t-Butylphenoxy)ethoxy]phenyl}-2-ethylpropanoic acid 
[0441] 




[0442] Using 1-(2-bromoethoxy)-4-t-butylbenzene, the title compound was obtained in the same manner as de- 
scribed in Example 69b). 
MS m/e(ESI) 393 (MNa + ) 

Example 69. 3-{3-[2-(4-lsopropylphenoxy)ethoxy]phenyl}-2-ethylpropanoic acid 
[0443] 




i^s^ 0 n^x^x-s^ CO.H 



XXX 



[0444] Using 1-(2-bromoethoxy)-4-isopropylbenzene, the title compound was obtained in the same manner as de- 
scribed in Example 64b). 
MS m/e(ES\) 379 (MNa + ) 

Example 70. 3-3-[2-(Phenoxy)ethoxy]phenyl-2-ethylpropanoic acid 
[0445] 



a 

[0446] Using 1 -(2-bromoethoxy)benzene, the title compound was obtained in the same manner as described in Ex- 
ample 64b). 



75 



EP 1 380 562 A1 

MS m/e(ES\) 337 (MNa + ) 
Example 71 . 

3-3-[2-(4-Fluorophenoxy)ethoxy]phenyl-2-ethylpropanoic acid 
[0447] 

[0448] Using 1 -(2-bromoethoxy)-4-f luorobenzene, the title compound was obtained in the same manner as described 

in Example 64b). 

MS m/e{£S\) 355 (MNa + ) 

Example 72. 

3-3-[2-(4-Benzyloxy)ethoxy]phenyl-2-ethylpropanoic acid 
[0449] 



[0450] Using 1 -[(2-bromoethoxy)methyl]benzene ) the title compound was obtained in the same manner as described 

in Example 64b). 

MS m/e(ESI) 351 (MNa + ) 

Example 73. 2-Ethyl-3-[3-(3-phenylpropoxy)phenyl]propanoic acid 
[0451] 

[0452] Using 3-phenylpropyl bromide, the title compound was obtained in the same manner as described in Example 
64b). 

MS m/e(ES\) 335 (MNa + ) 

Example 74. 2-Ethyl-3-[3-(3-phenoxypropoxy)phenyl]propanoic acid 
[0453] 



[0454] Using 1-(3-bromopropoxy)benzene, the title compound was obtained in the same manner as described in 
Example 64b). 
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MS m/e{ES\) 351 (MNa + ) 

Example 75. 3-{3-[3-(2,9-Dichlorophenoxy)propoxy]phenyl}-2-ethylpropanoic acid 
[0455] 



CI 




[0456] Using 1-(3-bromopropoxy)-2,4-dichlorobenzene, the title compound was obtained in the same manner as 
described in Example 64b). 
MS mte(ESI)419(MNa + ) 

Example 76. 3-{3-[3-(4-Acetyl'3-hydroxy-2-propoxyphenoxy)propoxy]phenyl}-2-ethylpropanoic acid 
[0457] 




[0458] Using 1 -[4-(3-bromopropoxy)-2-hydroxy-3-propylphenyl]-1 -ethanone, the title compound was obtained in the 
same manner as described in Example 64b). 
MS m/e(ESI) 451 (MNa + ) 

Example 77. 2-lsopropoxy-3-(4-methoxy-3-[3-(2-methylphenyl)-2-propynyl]oxyphenyl)propanoic acid 
Production example 77a) Ethyl 2-isopropoxy-3-[3-(2-propynyloxy)-4-methoxyphenyl]propanoate 
[0459] 




[0460] 685 mg of Ethyl 3-(3-hydroxy-4-methoxyphenyl)-2-isopropanoate was dissolved in 1 0 ml of N, N-dimethylfor- 
mamide, and 350 mg of propargyl bromide and 500 mg of potassium carbonate were added, and the mixture was 
stirred at room temperature for 3 hours. The reaction mixture was diluted with ethyl acetate, and washed with water 
and 1 N hydrochloric acid. The organic layer was dried over anhydrous magnesium sulfate, filtered and the solvent was 
distilledoff, to give 660 mg of the title compound. Example 77b) 2-lsopropoxy-3-(4-methoxy-3-[3-(2-methylphenyl)- 
2-propynyl]oxyphenyl)propanoic acid 




[0461] 1 5.5 mg of Ethyl 2-isopropoxy-3-[3-(2-propynyloxy)phenyl]propanoate, 20 mg of 2-iodotoluene, 5 mg of cop- 
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per iodide, 5 mg of tetrakis(triphenylphosphine)palladium and 50uJ triethylamine were dissolved in 0.2 ml of N,N-dimeth- 
ylformamide, and the mixture was stirred at room temperature for two days under nitrogen atmosphere. The reaction 
mixture was diluted with ethyl acetate, and washed with water and 1N hydrochloric acid. The organic layer was dried 
over anhydrous magnesium sulfate, filtered, and the solvent was distilled off, to give ethyl 2-isopropoxy-3-(3-[3-(2-meth- 
ylphenyl)-2-propynyl]-oxyphenyl)propanoate. This product was dissolved in 0.4 ml of ethanol, and 0.1 ml of 5N-sodium 
hydroxide was added, and the mixture was kept still overnight at room temperature. The reaction solution was acidified 
by adding 1 N-hydrochloric acid and extracted with ethyl acetate. The residue was purified by reverse-phase high per- 
formance liquid chromatography, to give 1.10 mg of the title compound. 
MS m/e(ES\) 383 (MH + ) 

Example 78. 2-lsopropoxy-3-(4-methoxy-3-[3-(3-methylphenyl)-2-propynyl]oxyphenyl)propanoic acid 
[0462] 




[0463] Using 3-iodotoluene, the title compound was obtained in the same manner as described in Example 77b). 
MS m/e(ESI) 383 (MH + ) 

Example 79. 2-lsopropoxy-3-(9-methoxy-3-[3-(3-methyophenyl)-2-propynyl]oxyphenyl)propanoic acid 
[0464] 




[0465] Using 3-iodotoluene, the title compound was obtained in the same manner as described in Example 77b). 
MS m/e(ESI) 383 (MH + ) 

Example 80. 2-lsopropoxy-3-(4-methoxy-3-[3-(4-methylphenyl)-2-propynyl]oxyphenyl)propanoic acid 
[0466] 




[0467] Using 4-iodotoluene, the title compound was obtained in the same manner as described in Example 77b). 
MS m/e(ES\) 383 (MH + ) 
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Example 81 . 2-lsopropoxy-3-(4-methoxy-3'[3-(4'butylphenyl)'2-propynyl]oxyphenyl)propanoic acid 
[0468] 




[0469] Using 4-butyliodobenzene, the title compound was obtained in the same manner as described in Example 
77b). 

MS m/e(ESI) 425 (MH + ) 

Example 82. 2-lsopropoxy-3-(4-methoxy-3-[3'(3"trifluoromethylphenyl)-2-propynyl]oxyphenyl)propanoic acid 
[0470] 




[0471 ] Using 3-iodobenzene trifluoride, the title compound was obtained in the same manner as described in Example 
77b). 

MS m/e(ESI) 437 (MH + ) 

Example 83. 2-lsopropoxy-3-(4-methoxy-3-[3-(3-methoxyphenyl)-2-propynyl]oxyphenyl)propanaic acid 
[0472] 




[0473] Using 3-methoxyiodobenzene, the title compound was obtained in the same manner as described in Example 

77b). 

MS mte(ESI) 399 (MH 4 ) 
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Example 84. 2-lsopropoxy-3-(9-methoxy>3'[3-(9-methoxyphenyl)-2-propynyl]oxyphenyl)propanoic acid 
[0474] 




[0475] Using 4-methoxyiodobenzene, the title compound was obtained in the same manner as described in Example 

77b). 

MS m/e{ES\) 399 (MH + ) 

Example 85. 2-lsopropoxy-3-(4-methoxy-3-[3-(3-fluorophenyi)-2-propynyl]oxyphenyl)propanoic acid 
[0476] 




[0477] Using 3-fluoroiodobenzene, the title compound was obtained in the same manner as described in Example 
77b). 

MS m/e(ESI) 387 (MH + ) 

Example 86. 2-lsopropoxy-3-(4-methoxy-3-[3-(4-fluorophenyl)-2-propynyl]oxyphenyl)propanoic acid 
[0478] 




[0479] Using 4-fluoroiodobenzene, the title compound was obtained in the same manner as described in Example 
77b). 

MS m/e{BS\) 387 (MH+) 
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Example 87. 2-lsopropoxy-3-(4-methoxy-3-[3-(4-chlorophenyl)-2-propynyl]oxyphenyl)propanoic acid 
[0480] 




[0481] Using 4-chloroiodobenzene, the title compound was obtained in the same manner as described in Example 
77b). 

MS m/e(ES\) 403 (MH + ) 

Example 88. 2-(sopropoxy-3-(4'methoxy-3-[3-(3-bromophenyl)-2-propynyl]oxyphenyl)propanoic acid 
[0482] 




[0483] Using 3-bromoiodobenzene, the title compound was obtained in the same manner as described in Example 
77b). 

MS m/e{ES\) 447 (MH + ) 

Example 89. 2-lsopropoxy-3-(4-methoxy-3"[3-(3 > 5-bistrifluoromethylphenyi)-2"propynyl]oxyphenyl)propanoic acid 
[0484] 




[0485] Using 3,5-bistrifluoromethyliodobenzene, the title compound was obtained in the same manner as described 

in Example 77b). 

MS m/e(ES\) 505 (MH + ) 
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Example 90. 2-lsopropoxy-3-(4-methoxy-343-(2,4-dichlorophenyl)-2-propynyi]oxyphenyl)propanoic acid 
[0486] 




[0487] Using 2,4-dichloroiodobenzene, the title compound was obtained in the same manner as described in Example 

77b). 

MS m/e(ESI) 437 (MH + ) 

Example 91 . 2-lsopropoxy-3-(4-methoxy-3-[3-(3,4-dichlorophenyl)'2'propynyl]oxyphenyl)propanoic acid 
[0488] 




[0489] Using 3,4-dichloroiodobenzene, the title compound was obtained in the same manner as described in Example 
77b). 

MS m/e(£S\) 437 (MH + ) 

Example 92. 2-lsopropoxy-3-(4-methoxy-3-[3-(3 1 5-dimethylohenyl)-2-propynyl]oxyphenyl)propanoic acid 
[0490] 




[0491] Using 3,5-dimethyliodobenzene, the title compound was obtained in the same manner as described in Ex- 
ample 77b). 

MS m/e(ES\) 397 (MH+) 
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Example 93. 2-lsopropoxy-3-(4'methoxy-3-[3-(1'naphthyl)-2-propynyl]oxyphenyl)propanoic acid 
[0492] 




[0493] Using 1 -iodonaphthalene, the title compound was obtained in the same manner as described in Example 77b). 
MSm/e(ESI)419 (MH+) 

Example 94. 2-lsopropoxy-3-(4-methoxy'3-[3-(2-thienyl)-2-propynyl]oxyphenyl)propanoic acid 
[0494] 




[0495] Using 2-iodothiophene, the title compound was obtained in the same manner as described in Example 77b). 
MS m/e(ESI) 375 (MH + ) 

Example 95. 2-lsopropoxy-3-(3-[3-(4-methylphenyl)-2-propynyl]oxyphenyl)propanoic acid 
Production example 95a) Ethyl 2-isopropoxy-3-[3-(2-propynyloxy)phenyl]propanoate 
[0496] 




[0497] Using ethyl 3-(3-hydroxyphenyl)-2-isopropoxypropanoate, the title compound was obtained in the same man- 
ner as described in Example 77a). 
1 H NMR (CDCI 3 ) 

5 : 0.96 (d, J=6.4Hz, 3H) 1.16 (d, J=6. 0Hz, 3H) 1.25 (t, J=7.2Hz, 3H) 2.51 (t, J=2.4Hz, 1H) 2.92 (dd, J=8. 8, 14.0Hz, 
1H) 2.99 (dd, J=4.8, 13.6Hz, 1H) 3.51 (Sept, J=6.4Hz, 1H) 4.05 (dd, J=4.4, 8. 8Hz, 1H) 4. 14-4.23 (m, 2H) 4.68 (d, 
J=2. 4Hz, 2H) 6,83-6.86 (m, 1H) 6.88-6.90 (m, 1H) 6.90 (s, 1H)7.21 (dt, J=0.8, 8. 0Hz, 1H) 
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Example 95b) 2>lsopropoxy-3-(3-[3-(4'methylphenyl)-2-propynyl]oxypheny>)propanoic acid 
[0498] 




[0499] Using 4-iodotoluene, the title compound was obtained in the same manner as described in Example 77b). 
MS m/e(ESI) 353 (MH + ) 

Example 96. 2-lsopropoxy-3-(3-[3-(4-chlorophenyl)-2- propynyl]oxyphenyl)propanoic acid 
[0500] 




[0501] Using 4-iodochlorobenzene, the title compound was obtained in the same manner as described in Example 
77b). 

1 HNMR(CDCI 3 ) 

6 : 0.99 (d, J=6.4Hz, 3H) 1 .13 (d, J=6.0Hz, 3H) 2.93 (dd, J=8.4, 14.0Hz, 1H) 3.13 (dd, J=3.6, 13.6Hz, 1H) 3.52 (Sept, 
J=6.4Hz, 1H) 4.14 (dd, J=3.6, 8.4Hz, 1H) 4.89 (s, 2H) 6.87-6.93 (m, 3H) 7.22-7.30 (m, 3H) 7.36 (d, J=8.4Hz, 2H) 
MS m/e(ES\) 373 (MH + ) 

Example 97. 2-lsopropoxy-3-(3-[3-(3-bromophenyl)-2-propynyl]oxyphenyl)propanoic acid 
[0502] 




[0503] Using 3-bromoiodobenzene, the title compound was obtained in the same manner as described in Example 
77b). 

MSm/e(ESI)417(MH + ) 
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Example 98. 2-isopropoxy-3-(3-[3-(3'trif<uoromethylphenyl)-2-propynyl]oxyphenyl)propanoic acid 



[0504] 



F 
F 




[0505] Using 3-iodobenzotrifluoride, the title compound was obtained in the same manner as described in Example 

77b). 

MS m/e(ESI) 407 (MH+) 

Example 99. 2-lsopropoxy-3-(3-[3-(3,4-dichiorophenyl)-2-propynyl]oxyphenyl)propanoic acid 



[0507] Using 3,4-dichloroiodobenzene, the titlecompound was obtained in the same manner as described in Example 
77b). 

MS m/e(ESI) 407 (MH + ) 

Example 100. 2-lsopropoxy-3-(3-[3-(2 a 4-dichlorophenyl)-2-propynyl]oxyphenyl)propanoic acid 



[0509] Using 2,4-dichloroiodobenzene, the title compound was obtained in the same manner as described in Example 
77b) . 

1 H NMR (CDCI 3 ) 

5 : 0.99 (d, J=6.0Hz, 3H) 1 .14 (d, J=6.0Hz, 3H) 2.92 (dd, J=8.4, 14.0Hz, 1 H) 3.13 (dd, J=3.6, 1 4.0Hz, 1H) 3.52 (Sept, 
J=6.0Hz, 1H) 4.14 (dd, J=3.6, 8.0Hz, 1H) 4.94 (s, 2H) 6.89 (d, J=7.6Hz, 1H) 6.91-6.95 (m, 2H) 7.19 (dd, J=2.0, 8.4Hz, 
1H) 7.24 (dd, J=7.2, 8.8Hz, 1H) 7.39 (d, J=8.4Hz, 1H) 7.40 (d, J=2.0Hz, 1H) 
MS m/e(ES\) 407 (MH + ) 



[0506] 




[0508] 
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Example 101. 2-lsopropoxy-3-(3-[3-(4-tri(luoromethylphenyl)>2-propynyl]oxyphenyl)propanoic acid 



[0510] 




[0511] Using 4-iodobenzotrifluoride, the title compound was obtained in the same manner as described in Example 
77b). 

MS m/e(ESi) 407 (MH + ) 

Example 102. 2-lsopropoxy-3-(3-3-[4-(trifluoromethyl)phenoxy]-1 -propynylphenyl)propanoic acid 
Production example 102a) Ethyl 2-isopropoxy-3-(3-[(triftuoromethyl)sulfonyl]oxyphenyl)-propanoate 
[0512] 




[0513] 688 mg of Ethyl 3-(3-hydroxyphenyl)-2-isopropoxypropanoate was dissolved in dichloromethane, and 600u.l 
of triethylamine, 15 mg of 4-dlmethylaminopyrldine and 1.045g of N.N-bistrifluoromethanesulfonyl aniline were added. 
The solution was stirred at room temperature overnight and the solvent was evaporated. The residue was purified by 
silica gel column chromatography, to give 1 .132 g of the title compound in the 10:1 hexane-ethyl acetate fraction. 

Production example 102b) Ethyl 3-[3-(3-hydroxy-1-propynyl)phenyl]-2-isopropoxypropanoate 

[0514] 




[0515] 550 mg of Ethyl 2-isopropoxy-3-(3-[(trifluoromethyl)sulfonyl]oxyphenyl)propanoate was dissolved in 5 ml of 
N,N-dimethylformamide, and 160 mg of propargyl alcohol, 13 mg of copper iodide, 83 mg of tetrakis(triphenylphos- 
phine)palladium and 1 ml of triethylamine were added. After stirring was continued at 50°C for 4 hours under nitrogen 
atmosphere, the reaction mixture was diluted with ethyl acetate and washed with water and 1 N hydrochloric acid. The 
organic layer was dried over anhydrous magnesium sulfate, filtered, and the solvent was distilled off. Then, the residue 
was purified by silica gel column chromatography, to give 184 mg of the title compound in the 4:1 -» 2:1 hexane-ethyl 
acetate fraction. 
1 HNMR(CDCI 3 ) 

6: 0.94 (d, J=6.0Hz, 3H) 1 .15 (d, J=6.4Hz, 3H) 1 .24 (t, J=7.6Hz, 3H) 1 .70 (t, J=6.0Hz, 1 H) 2.90 (dd, J=8.8, 14.0Hz, 1 H) 
2.98 (dd, J=4.8, 1 4.0Hz, 1H) 3.49 (Sept, J=6.0Hz, 1H) 4.02 (dd, J=4.8, 8.4Hz, 1H) 4.14-4. 22 (m, 2H) 4.50 (d, J=5. 
6Hz, 2H) 7.22-7.25 (m, 2H) 7.27-7.34 (m, 2H) 
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Production example 102c) Ethyl 3-[3-(3-bromo-1-propynyl)phenyl]-2-isopropoxypropanoate 




[051 7] 1 84 mg of Ethyl 3-[3-(3-hydroxy-1 -propynyl)phenyl]-2-isopropoxypropanoate was dissolved in 4 ml of dimeth- 
oxyethane, and 50^1 of phosphorous tribromide was added. After stirring was continued at room temperature overnight, 
the reaction mixture was diluted with ethyl acetate and washed with water and 1 N hydrochloric acid. The organic layer 
15 was dried over anhydrous magnesium sulfate, filtered and the solvent was distilled off. Then, the residue was purified 
by silica gel column chromatography, to give 209 mg of the title compound in the 20:1 hexane-ethyl acetate fraction. 
1H NMR(CDCI 3 ) 

5 : 0.94 (d, J=6.4Hz, 3H) 1.15 (d, J=6.4Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 2.90 (dd, J=8.4, 14.0Hz, 1H) 2.98 (dd, J=4.8, 
13.6Hz, 1H) 3.47 (Sept, J=6.0Hz, 1H) 4.02 (dd, J=4.8, 8.8Hz, 1H) 4.14-4.22 (m, 2H) 4,16 (s, 2H) 7.23-7.25 (m, 2H) 
20 7.30-7.35 (m, 2H) 

Example 102d) 2-lsopropoxy-3-(3-3-[4-(trifluoromethyl)phenoxy]-1-propynylphenyl)propanoic acid 



[0518] 

25 



30 




35 [0519] 10 mg of Ethyl 3-[3-(3-bromo-1 -propynyl)phenyl]-2-isopropoxypropanoate was dissolved in 0.3 ml of N,N- 
dimethylformamide, and 10 mg of 4-hydroxybenzotrifluoride and 20 mg of potassium carbonate were added. After 
stirring was continued at room temperature overnight, the reaction mixture was diluted with ethyl acetate and washed 
with water. After distilling off the solvent from the organic layer, the residue was dissolved in 0.4 ml of ethanol, and 0.1 
ml of 5N-sodium hydroxide was added, and the mixture was kept still at room temperature overnight. The reaction 

40 solution was acidified by adding 1 N-hydrochloric acid, and extracted with ethyl acetate. The solvent was concentrated, 
and the residue was purified by reverse-phase high performance liquid chromatography, to give 3.55 mg of the title 
compound. 

MSmte(ESI) 407 (MH+) 
45 Example 103. 2-lsopropaxy-3-(3-3-[4-t-butylphenoxy]-1-propynylphenyl)propanoic acid 
[0520] 



50 



55 




[0521] Using 4-t-butylphenol, the title compound was obtained in the same manner as described in Example 102d). 
MS m/e(ESI) 395 (MH+) 



87 



EP 1 380 562 A1 



Example 104. 2-lsopropoxy-3-(3-3-[4-(phenyl)phenoxy)-1-propynylphenyl)propanoic acid 



[0522] 




COjH 



[0523] Using 4-hydroxybtphenyl, the title compound was obtained in the same manner as described in Example 
102d). 

MS m/e(ESI) 415 (MH + ) 

Example 105, 2-lsopropoxy-3-(3-3-[4-(phenyl)phenoxy]-1'propynylphenyl)propanoic acid 



[0525] Using 2,4-dichlorophenol, the title compound was obtained in the same manner as described in Example 
102d). 

1 HNMR(CDCI 3 ) 

5: 1.00 (d, J=6.0Hz f 3H) 1.16 (d, J=6.4Hz, 3H) 2.91 (dd, J=8.0, 13.6Hz, 1H)3.09 (dd, J=2.8, 13.6Hz, 1H) 3.52 (Sept, 
J=6.0Hz, 1H) 4.10 (dd, J=13.6, 8.0Hz, 1H) 4.97 (s, 2H) 7.11 (d, J=8.8Hz, 1H) 7.22 (dd, J=2.8, 8.8Hz, 1H) 7.23 (t, 
J=1.2Hz, 1H) 7.25 (t, J=7.6Hz, 1H) 7.29-7.32 (m, 2H) 7.40 (d, J=2.4Hz, 1H) 
MS m/e(ESI) 407 (MH + ) 

Example 106. 2-lsopropoxy-3-(3-3-[4-bromo-2-fluorophenoxy]-1-propynylphenyl)propanoic acid 



[0527] Using 4-bromo-2-fluorophenol, the title compound was obtained in the same manner as described in Example 
102d). 

MS m/e(ES\) 435 (MH + ) 



[0524] 




[0526] 




88 



EP 1 380 562 A1 

Example 107. 2-lsopropoxy-3-3-[2-(4-methylphenyl)-1-ethynyl]phenylpropanoic acid 
Production example 107a) Ethyl 3-[3-(2-trimethylsilyl-1-propynyl)phenyl]-2-isopropoxypropanoate 
5 [0528] 



10 




[0529] 932 mg of Ethyl 2-isopropoxy 3-(3-[(trifluoromethyl)sulfonyl]oxyphenyl)propanoate was dissolved in 8 ml of 
15 N.N-dimethylformamide, and 480 mg of trimethylsilyl acetylene, 40 mg of copper iodide, 280 mg of tetrakis(triphenyl- 
phosphine)palladium and 1 ml of triethylamine were added. After stirring was continued at 50°C for 8 hours under 
nitrogen atmosphere, and the reaction mixture was diluted with ethyl acetate, and washed with water and 1N hydro- 
chloric acid. The organic layer was dried over anhydrous magnesium sulfate, and after filtration and distilling off the 
solvent. Then, the residue was purified by silica gel column chromatography, to give 442 mg of the title compound in 
20 the 30:1 hexane-ethyl acetate fraction. 
1HNMR(CDCI 3 ) 

5 : 0.24 (s, 9H) 0.94 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 2.89 (dd, J=9.2, 1 4.0Hz, 1H) 2.97 
(dd, J=4.8, 13.6Hz, 1H) 3.49 (Sept, J=6.0Hz, 1H) 4.01 (dd, J=6.4, 12.4Hz, 1H) 4.14-4.22 (m, 2H) 7.21 (dd, J=1.4, 
4.0Hz, 2H) 7.31-7.35 (m, 1H) 7.37 (s, 1H) 

25 

Production example 107b) Ethyl 3-[3-(propynyl)phenyl]-2-isopropoxypropanoate 
[0530] 

30 




35 

[0531] 442 mg of Ethyl 3-[3-(2-trimethylsilyl-1-propynyl)phenyl]-2-isopropoxypropanoate was dissolved in 10ml of 
tetrahydrofuran, and 0.5 ml of acetic acid and 2 ml of tetrabutylammonium fluoride (solution in 1M tetrahydrofuran) 
were added. The solution was stirred at 50° C for 3 hours, and the reaction mixture was diluted with ethyl acetate, and 
washed with water and saturated sodium bicarbonate. The organic layer was dried over anhydrous magnesium sulfate, 
40 filtered, and the solvent was distilled off . Then, the residue was purified by silica gel column chromatography, to give 
233 mg of the title compound in the 30:1 hexane-ethyl acetate fraction. 
1 H NMR (CDCI 3 ) 

8 : 0.94 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 2.91 (dd, J=8.8, 13. 6Hz, 1H) 2.99 (dd, J=4.8, 
13.6Hz, 1H) 3.05 (s, 1H) 3.50 (Sept, J=6.4Hz, 1H) 4.02 (dd, J=4.8, 8.8Hz, 1H) 4.14-4.22 (m, 2H) 7.22-7.26 (m, 2H) 
45 7.35-7.37 (m, 1 H) 7.40 (s, 1 H) 

Example 107c) 2-lsopropoxy-3-3-[2-(4-methylphenyl)-1-ethynyl]phenylpropanoic acid 
[0532] 

50 
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[0533] 10 mg of Ethyl 3-[3-(2-trimethylsityl-1-propynyl)phenyl]-2-isopropoxypropanoate, 20 mg of 4-iodotoluene, 5 
mg of copper iodide, 5 mg of tetrakis(triphenylphosphine)palladium and 50 uJ of triethylamine were dissolved in 0.2ml 
of N, N-dimethylformamide, and the mixture was stirred at 50°C overnight under nitrogen atmosphere. The reaction 
mixture wasdiluted withethylacetate, and washed with water and 1N hydrochloric acid. The organic layer was dried 
over anhydrous magnesium sulfate, filtered, and the solvent was distilled off, to give ethyl 2-isopropoxy-3-3-[2-(4-meth- 
ylphenyl)-1-ethynyl]phenylpropanoate. This product was dissolved in 0.4ml of ethanol, and 0.1 ml of 5N-sodium hy- 
droxide was added, and the mixture was kept still at room temperature overnight. The reaction solution was acidified 
by adding 1 N-hydrochloric acid and extracted with ethyl acetate. The residue was purified by reverse-phase high per- 
formance liquid chromatography, to give 1 .90 mg of the title compound. 
MS m/e(ESI) 323 (MH + ) 

Example 108. 2-lsopropoxy-3-3-[2-(4-chlorophenyl)-1-ethynyl]phenylpropanoic acid 



[0535] Using 4-chloroiodobenzene, 3.70 mg of the title compound was obtained in the same manner as described 

in Example 107c). 

MS m/e(ESI) 343 (MH + ) 

Example 109. 2-lsopropoxy-3-3-[2-(3-bromophenyl)-1-ethynyl]phenylpropanoic acid 



[0537] Using 3-bromoiodobenzene, the title compound was obtained in the same manner as described in Example 
107c). 

MS m/e(ESI) 387 (MH+) 

Example 110. 2-lsopropoxy-3-3-[2-(3-trifluoromethylphenyl)-1-ethynyl]phenylpropanoic acid 



[0539] Using 3-iodobenzotrifluoride, the title compound was obtained in the same manner as described in Example 
107c). 

MS m/e(ESI) 377 (MH + ) 



[0534] 




[0536] 




[0538] 
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Example 111 . 2>lsopropoxy-3-3-[2-(3 l 4-dichlorophenyl)-1-ethynyl]phenylpropanoic acid 
[0540] 




[0541 ] Using 3,4-dichloroiodobenzene, the title compound was obtained in the same manner as described in Example 
107c). 

MS m/e(ESI) 377 (MH + ) 

Example 112. 2-lsopropoxy-3-3-[2-(2 } 9-dichlorophenyl)-1-ethynyl]phenylpropanoic acid 
[0542] 



CI 




[0543] Using 2,4-dichloroiodobenzene, the title compound was obtained in the same manner as described in Example 

1 07c). 

MS m/e(ESI) 377 (MH+) 

Example 113. 3-(3-2-[4-t-Butyl-1-hydroxycyclohexyl]-1-ethynylphenyl)-2-isopropoxypropanoic acid 

Production example 113a) 3-[3-(1-Ethynyl)phenyl]-2-isopropoxypropanoic acid 

[0544] 




[0545] 156 mg of Ethyl 3-[3-(propynyl)phenyl]-2-isopropoxy propanoate was dissolved in 2 ml of ethanol, and 0. 5 
ml of 5N-sodium hydroxide was added. After the mixture was kept at room temperature for 1 hour, the solution was 
neutralized with 1N-hydrochloric acid and extracted with ethyl acetate. The organic layer was dried over anhydrous 
magnesium sulfate, filtered and the solvent was distilled off, to give 138 mg of the title compound. 
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Example 113b) trans-3-(3-2-[4-t>Butyl-1-hydroxycyclohexyl]-1-ethynylphenyl)-2'isopropoxypropanoic acid 
[0546] 




[0547] 12 mg of 3-[3-(1-Ethynyl)phenyl]-2-isopropoxypropanoic acid was dissolved in 1 ml of tetrahydrofuran, and 
1 30 \i\ of 1 M-lithium bistrimethylsilylamide and 40 mg of 4-t-butylcyclohexanone were added. The solution was stirred 
at room temperature for 1 hour, neutralized with 1N-hydrochtoric acid and extracted with ethyl acetate. The organic 
layer was concentrated, and the residue was purified by reverse-phase high performance liquid chromatography, to 
give 4.70 mg of the title compound. 
MS m/e(ESI) 409 (MNa + ) 

Example 114. 3-3-[2-(8-Hydroxy-1 ,4-dioxaspiro[4.5]dec-8-yl)-1-ethynyl]phenyl-2-isopropoxypropanoic acid 
[0548] 




[0549] Using 1 ,4-dioxaspiro[4.5]decane-8-one, the title compound was obtained in the same manner as described 
in Example 113b). 
MSm/e(ESI)411 (MNa + ) 

Example 115. 3-(3-3-Hydroxy-3-[4-(trifluoromethyl)phenyi]-1 -butynylphenyl)-2-isopropoxypropanoic acid 
[0550] 




[0551] Using 4-trifluoromethylacetophenone, the title compound was obtained in the same manner as described in 

Example 113b). 

MSm/e(ESI)443(MNa + ) 
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Example 116. 3-3-[3-(2 > 4-Dichlorophenyl)-3-hydroxy-1-buthynyllphenyl-2'isopropoxypropanoic acid 
[0552] 




[0553] Using 2,4-dichloroacetophenone, the title compound was obtained in the same manner as described in Ex- 
ample 113b). 
MS m/e(ES\) 443 (MNa + ) 

Example 117. 3-3-[3-Biphenyl-3-hydroxy-1-butynyl]phenyl-2-isopropoxypropanoic acid 
[0554] 




[0555] Using 4-phenylacetophenone, the title compound was obtained in the same manner as described in Example 
113b). 

MS m/e(ESI) 451 (MNa + ) 

Example 118. 3-3-[3'(4-cyciohexylphenyl)-3-hydroxy-1-butynyl]phenyi-2'isopropoxypropanoic acid 
[0556] 




[0557] Using 4-cyclohexylacetophenone, the title compound was obtained in the same manner as described in Ex- 
ample 113b). 
MS m/e(ESI) 457 (MNa + ) 
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Example 119. 



3-(3-3-Hydroxy-3-[4-(trifiuoromethyl)phenyl]-1-propynyl)-2-isopropoxypropanoic acid 
[0558] 




[0559] Using 4-trifluoromethylbenzaldehyde, 1.20 mg of the title compound was obtained in the same manner as 
described in Example 113b). 
MS m/e(ES\) 429 (MNa + ) 

Example 120. 3-(3-3-Hydroxy-3-[2,4-dichlorophenyl]-1-propynyl)-2-isopropoxypropanoic acid 
[0560] 



CI OH 




[0561] Using 2,4-dichlorobenzaldehyde, the title compound was obtained in the same manner as described in Ex- 
ample 113b). 
MS m/e{ES\) 429 (MNa + ) 

Example 121. 3-(3-3-[4-t'Butylphenyl]-3-hydroxy-1-propynylphenyl)-2-isopropoxypropanoic acid 
[0562] 




[0563] Using 4-t-butylbenzaldehyde, the title compound was obtained in the same manner as described in Example 
113b). 

MSm/e(ESI)417(MNa + ) 
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Example 122. 3-3-[3-(4-Chlorophenyl)>1-hydroxy-1-methyl-2-propynyl]phenyl-2-isopropoxypropanoic acid 
Production example 122a) Ethyl 
5 3-(3-acetylphenyl)-2-isopropoxypropanoate 
[0564] 




15 

[0565] 2.037g of Ethyl 2-isopropoxy-3-(3-[(trif luoromethyl)sulf onyl]oxyphenyl)-propanoate, 2.5g of ethyl [1 -( 1 , 1 , 1 -trib- 
utylstannyl)vinyl] ether, 500 mg of lithium chloride and 186 mg of dichlorobis(triphenylphosphine)palladium were dis- 
solved in 15 ml of dioxane, and the mixture was stirred at 90°C overnight under nitrogen atmosphere. The solution 
was cooled in ice bath, added with 1 N-hydrochloric acid, and extracted with ethyl acetate. The organic layer was dried 
20 over anhydrous magnesium sulfate, filtered, and the solvent was distilled off. The residue was purified by silica gel 
column chromatography, to give 1 .041 g of the title compound in the 6: 1 hexane-ethyl acetate fraction. 
1H NMR(CDCI 3 ) 

5 : 0.91 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.25 (t, J=7.2Hz, 3H) 2.59 (s, 3H) 2.94 (dd, J=8.8, 1 4.0Hz, 1H) 3.08 
(dd, J=4.8, 14.0Hz, 1H) 3.50 (Sept, J=6.0Hz, 1H) 4.05 (dd, J=4.8, 8.8Hz, 1H) 4.15-4.22 (m, 2H) 7.38 (t, J=7.6Hz, 1H) 
25 7.47 (dt, J=1.6, 7.6Hz, 1H)7.82 (dt, J=1.6, 7.6Hz, 1H) 7.87 (dd, J=1 .2, 1.6Hz, 1H) 

Production example 112b) Ethyl 

3-3-[1 -hydroxy- 1 -methyl-3-(1 ,1,1 -trimethylsilyl)-2-propynyl]phenyl-2-isopropoxypropanoate 

30 

[0566] 



35 




[0567] 243 mg of Trimethylsilyl acetylene was dissolved in 5 ml of tetrahydrofuran, and 1 .43 ml of butyl lithium (1 .56 
40 M solution in hexane) and 283 u,l of boron trifluoride ether complex were added under nitrogen atmosphere at -78°C, 
and the mixture was then stirred for 30 minutes. A solution of 345 mg of ethyl 3-(3-acetylphenyl)-2-isopropoxypro- 
panoate in tetrahydrofuran (2ml) was added thereto, and stirring was continued for 30 minutes. A saturated aqueous 
ammonium chloride was added thereto, and the mixture was extracted with ethyl acetate. The organic layer was dried 
over anhydrous magnesium sulfate, filtered, and the solvent was distilled off. The residue was purified by silica gel 
45 column chromatography, to give 256 mg of the title compound in the 6:1 hexane-ethyl acetate fraction. 
1 H NMR (CDCI 3 ) 

8: 0.21 (s, 9H) 0.94, 0.95 (each d, J=6.4Hz, 3H) 1.15,1.16 (each d, J=6.0Hz, 3H) 1 .24, 1 .25 (each t, J=7.2Hz, 3H) 1 .74 
(s, 3H) 2.35 (s, 1 H) 2.93-3.05 (m, 2H) 3.47-3.54 (m, 1 H) 4.06 (dd, J=4.8, 8.4Hz, 1 H) 4.1 2-4.1 9 (m, 2H) 7. 1 8 (d, J=8.0Hz, 
1H) 7.26-7.29 (m, 1H) 7.46-7.55 (m, 2H) 

50 
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Production example 112c) Ethyl 3'3-[1'hydroxy>1-methyl-2-propynyl]phenyl-2-isopropoxypropanoate 



[0568] 

5 




10 

[0569] 256 mg of Ethyl 3-3-[1 -hydroxy-1-methyl-3-(1 : 1 ,1 -trimethylsilyl)-2-propynyl]phenyl-2-isopropoxypropanoate 
was dissolved in 4 ml of tetrahydrofuran, and 0.1 ml of acetic acid and 1 ml of tetrabutylammonium fluoride (1 M solution 
in tetrahydrofuran) were added under ice-cooling, and the mixture was stirred overnight. The reaction mixture was 
diluted with ethyl acetate, and washed with saturated aqueous sodium bicarbonate and water. The organic layer was 
dried over anhydrous magnesium sulfate, filtered and the solvent was distilled off. The residue was purified by silica 
gel column chromatography, to give 185 mg of the title compound in the 4:1 hexane-ethyl acetate fraction. 
1 H NMR (CDCI 3 ) 

6 : 0.94 (d, J=6.4Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.25 (t, J=7.2Hz, 3H) 1.78 (s, 3H) 2.43 (s, 1H) 2.67 (s, 1H) 2.98 (dd, 
J=2.0, 8.8Hz, 1H)3.03 (dd, J=4.8, 13.6Hz, 1H)3.50 (Sept, J=6.0Hz, 1H) 4.06 (ddd, J=2.8, 4.8,8.8Hz, 1H) 4.14-4.22 
(m, 2H) 7.20 (dd, J=1.2, 7.6Hz, 1H) 7.26 (s, 1H) 7.29 (t, J=7.6Hz, 1H) 7.51-7.57 (m, 1H) 

Example 11 2d) 3-3-[3-(4-Chlorophenyl)-1-hydroxy-1-methyl-2-propynyl]phenyl-2-isopropoxypropanoic acid 

[0570] 

25 



30 




[0571] 12 mg of Ethyl 3-3-[1-hydroxy-1-methyl-2-propynyl]phenyl-2-isopropoxypropanoate, 20 mg of 4-iodochlo- 
robenzene, 5 mg of copper iodide, 5 mg of tetrakis(triphenylphosphine)palladium and 50 \l\ of triethylamine were dis- 
solved in 0.2ml of N,N-dimethylformamide, and the mixture was stirred at room temperature for 2 days under nitrogen 
atmosphere. The reaction mixture was diluted with ethyl acetate and washed with water and 1 N hydrochloric acid. The 
organic layer was dried over anhydrous magnesium sulfate, filtered, and the solvent was distilled off, to give ethyl 
3-3-[3-(4-chlorophenyl)-1-hydroxy-1-methyl-2-propynyl]phenyl-2-isopropoxypropanoate. This product was dissolved 
in 0.4 ml of ethanol, and 0.1 ml of 5N-sodium hydroxide was added, and the mixture was kept still at room temperature 
overnight. The reaction solution was acidified by adding 1N -hydrochloric acid, and extracted with ethyl acetate. The 
residue was purified by reverse-phase high performance liquid chromatography, to give 4.07 mg of the title compound. 
MS m/e(ES\) 409 (MNa + ) 

Example 113. 
45 

3-3-[3-(4-Trifluoromethylphenyl)-1-hydroxy-1-methyl-2-propynyllphenyl'2-isopropoxypropanoic acid 
[0572] 



55 




[0573] Using 4-iodobenzotrifluoride, the title compound was obtained in the same manner as described in Example 
11 2d). 
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1 H NMR (CDCI3) 

5: 1.06 (d, J=6.4Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.87 (s, 3H) 2.27 (s, 1H) 3.00 (ddd, J=2.4, 8.0, 13.6Hz, 1H) 3.17 (dd, 
J=3.6, 14.0Hz, 1H) 3.52-3.59 (m, 1H) 4.14-4.18 (m, 1H) 7.21 (d, J=7.6Hz, 1H) 7.33 (dd, J=7.6, 8.8Hz, 1H) 7.57-7.61 
(m, 6H) 

MS A77/e(ESI) 443 (MNa + ) 
Example 114. 

3-3-[3-(3-Trifluoromethylphenyl)-1^ acid 
[0574] 




[0575] Using 3-iodobenzotrifluoride, the title compound was obtained in the same manner as described in Example 
11 2d). 

MS m/e(ESI) 443 (MNa + ) 

Example 1 1 5. 3-3-[3-(2,4-Dichlorophenyl)-1 -hydroxy-1 -methyl-2-propynyl]phenyl-2-isopropoxypropanoic acid 
[0576] 




[0577] Using 2,4-dichloroiodobenzene, the title compound was obtained in the same manner as described in Example 
11 2d). 

MS m/e(ESI) 443 (MNa + ) 

Example 116. 3-3-[3-(3,4-Dichlorophenyl)-1 -hydroxy-1 -methyl-2-propynyl]phenyl-2-isopropoxypropanoic acid 
[0578] 




[0579] Using 3,4-dichloroiodobenzene, the title compound was obtained in the same manner as described in Example 
11 2d). 

1 H NMR (CDCI3) 

6: 1.01, 1.02 (each d,J=6.4Hz and 6.0Hz, 3H) 1 .15 (d, J=6.4Hz, 3H) 1.85 (s, 3H)2.05 (s, 1H) 3.01 (dd, J=8.0, 1 4.0Hz, 
1 H) 3. 1 8 (dd, J=4.0, 1 3.2Hz, 1 H) 3.56 (Sept, J=6. 0Hz, 1 H) 4. 1 7 (dd, J=3.6, 7.6Hz, 1 H) 7.21 (d, J=8.0Hz, 1 H) 7.28-7.35 
(m, 2H) 7.40 (d, J=8.8Hz, 1H) 7.54-7.59 (m, 3H) 
MS m/e(ES\) 443 (MNa + ) 
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Example 1 1 7. 2-lsopropoxy-3-4-methoxy-3-[([2-(trifl^^ acid 
Production example 117a) 

[(5-Bromo-2-methoxybenzyl)oxy](t-butyl)dimethylsilane 
[0580] 




[0581] 14 g of 2-Methoxybenzyl alcohol was dissolved in 200 ml of N,N-dimethylformamide, and 19.5g of t-butyl 
chlorodimethylsilane and 13.6 g of imidazole were added. After stirring was continued at room temperature overnight, 
the solution was diluted with ethyl acetate, and washed successively with 1N hydrochloric acid and saturated brine. 
The organic layer was dried over anhydrous magnesium sulfate, and the solvent was evaporated. Then, the resulting 
crude product was dissolved in 200 ml of acetonitrile, and 21 g of N-bromosuccinimide was added under ice-cooling. 
After stirring was continued at room temperature for 5 hours, the solvent was evaporated. The residue was dissolved 
in ethyl acetate, and washed successively with water and saturated brine. The organic layer was dried over anhydrous 
magnesium sulfate, and the solvent was evaporated. The residue was purified by silica gel column chromatography, 
to give 26 g of the title compound in the 2:1 hexane-diethyl ether fraction. 
1 H-NMR(CDCI 3 ) 

5 : 0.1 2 (s, 6H) 0.96 (s, 9H) 3.80 (s, 3H) 4.70 (s, 2H) 6.68 (d, J=8.4Hz, 1 H) 7.31 (dd, J=1 .6, 8.4Hz, 1 H) 7.56 (d, J=1 .6Hz, 
1H) 

Production example 117b) 3-({[1 -t-Butyl-1 ,1 -dimethylsilyl]oxy}methyl)-4-methoxybenzaldehyde 
[0582] 




[0583] 12g of [(5-Bromo-2-methoxybenzyl)oxy](t-butyl)dimethylsilane was dissolved in 150 ml of tetrahydrofuran, 
and the mixture was cooled to -78°C under nitrogen atmosphere. To the mixture was added 28 ml of butyl lithium 
(1 .52M solution in hexane), and the mixture was stirred for 30 minutes, and then a solution of 8.3 g of 4-formylmorpholine 
in 1 0ml of tetrahydrofuran was added. After stirring was continued at -78°C for 1 hour, 1 N-hydrochloric acid was added 
thereto. The mixture was extracted with ethyl acetate, and the organic layer was washed with water and saturated 
brine, dried over anhydrous magnesium sulfate, and the solvent was evaporated. The residue was purified by silica 
gel column chromatography, to give 5.8 g of the title compound in the hexane-ethyl acetate (5:1) fraction. 
1 H-NMR (CDCI 3 ) 

8: 0.12 (s, 6H) 0.93 (s, 9H) 3.91 (s, 3H) 4.76 (s, 2H) 6.94 (d, J=8.4Hz, 1 H) 7.80 (dd, J=1 .6, 8.4Hz, 1 H) 8.01 (d, J=1 .6Hz, 
1H)9.90 (s, 1H) 

Production example 117c) Ethyl 3-[3-({[1-t-butyl-1,1-dimethylsilyl]oxy}methyl)-4-methoxyphenyl]- 
2-isopropoxypropanoate 

[0584] 




[0585] Using 3-({[1 -t-butyl-1 , 1 -dimethylsily l]oxy]methyl)-4-methoxybenzaldehyde and diethyl 2-isopropoxyphospho- 
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noacetate, the title compound was obtained in the same manner as described in Production examples 46a) and 46b). 

Production example 117d) Ethyl 3-[3-(hydroxymethyl)-4-methoxyphenyl]-2-isopropoxypropanoate 

[0586] 



0 




[0587] 3.4 g of Ethyl 3-[3-({[1-t-butyl-1 ,1-dimethylsilyl]oxy}methyl)-4-methoxyphenyl]-2-isopropoxypropanoate was 
dissolved in 40 ml of tetrahydrofuran, and 9.4 ml of tetrabutylammonium fluoride (1M solution in tetrahydrofuran) was 
added. After stirring was continued at room temperature overnight, the reaction mixture was diluted with ethyl acetate, 
and the organic layer was washed with water and saturated brine, and dried over anhydrous magnesium sulfate. After 
evaporating the solvent, the residue was purified by silica gel column chromatography, to give 1 .5 g of the title compound 
in the 2: 1 hexane-ethyl acetate fraction. 
1 H-NMR(CDCI 3 ) 

5 :0.97 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 2.88 (dd, J=8.4, 14.0Hz, 1H) 2.95 (dd, J=5.2, 
14.0Hz, 1H) 3.50 (sept, J=6.0Hz, 1H) 3.85 (s, 3H) 4.00 (dd, J=5. 2, 8.4Hz, 1H) 4.11-4.21 (m, 2H) 4. 65 (d, J=6.4Hz, 
2H) 6.79 (d, J=8.8Hz, 1H) 7.14-7.15 (m, 2H) 



Production example 117e) Ethyl 3-[3-(formyl)-4-methoxyphenyl]-2-isopropoxypropanoate 
[0588] 



[0589] 826 mg of Ethyl 3-[3-(hydroxymethyl)-4-methoxyphenyl]-2-isopropoxypropanoate was dissolved in 20 ml of 
dichloromethane, and 390 mg of N-methylmorpholine N-oxide, 1 .4 g of molecular sieve 4A and 49 mg of tetrapropy- 
lammonium perruthenate were added, and the mixture was stirred at room temperature overnight. The reaction mixture 
was filtered through Celite, the filtrate was concentrated, and the residue was purified by silica gel column chromatog- 
raphy, to give 782 mg of the title compound in the 5: 1 2:1 hexane-ethyl acetate fraction. 
1 HNMR(CDCI 3 ) 

8: 0.95 (d, J=6.0Hz, 3H) 1.15 (d ( J=6.0Hz, 3H) 1.25 (t, J=7.2Hz, 3H) 2.91 (dd, J=8.8, 14.0Hz, 1H) 2.99 (dd, J=4.8, 
1 4.0Hz, 1 H) 3.51 (Sept, J=6.0Hz, 1 H) 3.91 (s, 3H) 4.02 (dd, J=4.4, 8.4Hz, 1 H) 4. 1 1 -4.20 (m, 2H) 6.92 (dd, J=2.4, 8.4Hz, 
1H) 7.46 (dd, J=2.4, 8.4Hz, 1H) 7.72 (d, J=2.4Hz, 1H) 10.45 (s, 1H) 



Example 1 1 7f) 2-lsopropoxy-3-4-methoxy-3-[([2-(trifluoromethyl)benzyl]oxymino)methyl]phenylpropanoic acid 
[0590] 




[0591 ] 1 38 mg of Ethyl 3-[3-(formyl)-4-methoxyphenyl]-2-isopropoxypropanoate was dissolved in 2 ml of ethanol and 
0.5 ml of water, and 40 mg of hydroxylamine hydrochloride and 70 ml sodium acetate were added, and the mixture 
was stirred at room temperature for 1 5 minutes. The reaction mixture was diluted with ethyl acetate, and washed with 
water and 1N hydrochloric acid. The organic layer was dried over anhydrous magnesium sulfate, filtered, and the 
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solvent was distilledoff, to give 1 78 mg of ethyl 3-[3-(hydroxyiminomethyl)-4-methoxyphenyl]-2-isopropanoate. 1 2 mg 
of this compound was dissolved in 0.2 ml of tetrahydrofuran, and 20 mg of 2-trifluorom ethyl benzyl bromide and 1 0 mg 
sodium hydride were added, and the mixture was stirred at room temperature overnight. To the reaction mixture were 
added 0.4 ml of ethanol and 0.1 ml of 5N-sodium hydroxide, and the mixture was stirred at room temperature for 4 
hours. Then the reaction mixture was neutralized with 1 N -hydrochloric acid, extracted with ethyl acetate, and the solvent 
was concentrated. The residue was purified by reverse-phase high performance liquid chromatography, to give 2.1 mg 
of the title compound. 
MS/7?/e(ESI) 440 (MH+) 

Example 118. 

2-lsopropoxy-3-4-methoxy-3-[([3-(trifluoromethyl)benzyl] oxyimino)methyl]phenylpropanoic acid 
[0592] 




[0593] Using 3-trifluoromethylbenzyl bromide, the title compound was obtained in the same manner as described in 
Example 117f). 
MSmte(ESI) 440 (MH + ) 

Example 119. 2-lsopropoxy-3-4-methoxy-3-[([4'(trifluoromethyl)benzyl]oxyimino)methyl]- phenylpropanoic acid 
[0594] 




[0595] Using 4-trifluoromethylbenzyl bromide, the title compound was obtained in the same manner as described in 

Example 117f). 

MS m/e(ESI) 440 (MH + ) 

Example 1 20. 2-lsopropoxy-3-4-methoxy*3'[([4-bromo-2-fluorobenzyl]oxyimino)methyl]phenylpropanoic acid 
[0596] 




[0597] Using 4-bromo-2-fluorobenzyl bromide, the title compound was obtained in the same manner as described 

in Example 117f) 

MS m/e{ES\) 468 (MH + ) 
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Example 121. 2-lsopropoxy-3-4-methoxy S^^.S-dichlorobenzylloxyimincimethyllphenylpropanoic acid 
[0598] 




[0599] Using 2, 6-dichlorobenzyl bromide, the title compound was obtained in the same manner as described in 

Example 117f). 

MS m/e(ESI) 440 (MH + ) 

Example 122. 2-lsopropoxy-3-4-methoxy-3-[([3,4-dichlorobenzyl]oxyimino)methyl]phenylpropanoic acid 
[0600] 




[0601] Using 3,4-dichlorobenzyl bromide, the title compound was obtained in the same manner as described in 

Example 117f). 

MS /77/e(ESI) 440 (MH + ) 

Example 123. 2-lsopropoxy-3-4-methoxy-3-[([4-ethylbenzyl]oxyimino)methyl]phenylpropanoic acid 
[0602] 




[0603] Using 4-ethylbenzyl bromide, the title compound was obtained in the same manner as described in Example 
117f). 

MS m/e(£S\) 400 (MH + ) 

Example 124. 2-lsopropoxy-3-4-methoxy 3-[([2-naphytyl]oxyimino)methyl]phenylpropanoic acid 
[0604] 




[0605] Using 2-bromomethylnaphthalene, the title compound was obtained in the same manner as described in 
Example 11 7f). 
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MS m/e(ES\) 422 (MH + ) 

Example 125. 2-lsopropoxy-3-4-methoxy-3-[([2'phenylbenzyl]oxyimlno)methyl]phenylpropanoic acid 
[0606] 




[0607] Using 2-phenylbenzyl bromide, the title compound was obtained in the same manner as described in Example 
117f). 

MS m/e(ESI) 448 (MH+) 

Example 126, 2-lsopropoxy-3-4-methoxy-3-[([4-t-butylbenzyl]oxyimino)methyl]phenylpropanoic acid 
[0608] 




[0609] Using 4-t-butylbenzyl chloride, the title compound was obtained in the same manner as described in Example 
117f). 

MS m/e(ESI) 428 (MH + ) 

Example 127. 2-lsopropoxy-3-4-methoxy-3-[([4-phenylbenzyl]oxyimino)methy{]phenylpropanoic acid 
[0610] 




[061 1 ] Using 4-phenylbenzyl chloride, the title compound was obtained in the same manner as described in Example 
117f). 

MS m/e(ES\) 448 (MH + ) 
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Example 128. 2-lsopropoxy-3-4-methoxy-3^([2,4-dichlorobenzyl]oxyimino)methyl]phenylpropanoic acid 
[0612] 




[0613] Using 2,9-dichlorobenzyl chloride, the title compound was obtained in the same manner as described in Ex- 
ample 11 7f). 
MS m/e(ES\) 440 (MH + ) 

Example 1 29. 2-lsopropoxy-3-4-methoxy>3'[([9-benzyloxybenzyl]oxyimino)methyl]phenylpropanoic acid 
[0614] 




[0615] Using 4-benzyloxybenzyl chloride, the title compound was obtained in the same manner as described in 

Example 117f). 

MS m/e(ESI) 478 (MH+) 

Example 130. 2-lsopropoxy-3-[3-([2-(trifluoromethyl)benzyl]- oxyethaneimidoyl)phenyl]propanoic acid 
[0616] 




[0617] Using ethyl 3-(3-acetylphenyl)«2-isopropanoate and 2-trifluoromethylbenzyl bromide, the title compound was 
obtained in the same manner as described in Example 11 7f). 
MS m/e(ESI) 424 (MH + ) 

Example 131 . 2-lsopropoxy"3-[3-([3-(trifluoromethyl)-benzyl]oxyethaneimidoyl)phenyl]propanoic acid 
[0618] 




[0619] Using 3-trifluoromethylbenzyl bromide, the title compound was obtained in the same manner as described in 
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Example 117f). 

MS m/e(£S\) 424 (MH + ) 



Example 132. 



2-lsopropoxy-3-[3-([4-(trifluoromethyl)benzyl]-oxyethaneimicloyl)phenyl]propanoic acid 



[0620] 




OH 



[0621] Using 4-triftuoromethylbenzyl bromide, the title compound was obtained in the same manner as described in 

Example 117f). 

1 HNMR(CDCI 3 ) 

8 : 0.98 (d, J=6.0Hz, 3H) 1 .14 (d, J=6.4Hz, 3H) 2.28 (s, 3H)2.96 (dd, J=8.0, 14.0Hz, 1H)3.15(dd, J=3.6, 14.0Hz, 1H) 
3.52 (Sept, J=6.4Hz, 1H) 4.13 (dd, J=4.0, 8.4Hz, 1H) 5.29 (s, 2H) 7.23-7.27 (m, 2H) 7.30 (t, J=7.2Hz, 1H) 7.51 (d, 
J=7.6Hz, 1H) 7.53 (d, J=6.0Hz, 1H) 7.62 (d, J=8.0Hz, 1H) 
MS m/e(ES\) 424 (MH + ) 

Example 133. 2-lsopropoxy-3-[3-([3,4-dichloro)benzyl]-oxyethaneimidoyl)phenyl]propanolc acid 



[0623] Using 3,4-dichlorobenzyl bromide, the title compound was obtained in the same manner as described in 

Example 117f). 

MS m/e(ES\) 424 (MH + ) 

Example 134. 2-lsopropoxy-3-[3-([2,6-(dichloro)benzyl]-oxyethaneimidoyl)phenyl]propanoic acid 



[0625] Using 2,6-dichlorobenzyl bromide, the title compound was obtained in the same manner as described in 

Example 117f). 

MS m/e(ES\) 424 (MH + ) 



[0622] 




[0624] 
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Example 135. 2>lsopropoxy-3-[3-([2,4-(dichloro)benzyl]-oxyethaneimidoyl)phenyl]propanoic acid 
[0626] 



CI 



OH 



[0627] Using 2,4-dichlorobenzyl chloride, the title compound was obtained in the same manner as described in Ex- 
ample 117f). 
MSm/e(ESI) 424 (MH + ) 

Example 136, 2-lsopropoxy-3-[3-([4-bromo-2-f(uorobenzyl]-oxyethaneimidoyl)phenyl]propanoic acid 



[0629] Using 4-bromo-2-fluorobenzyl bromide, the title compound was obtained in the same manner as described 

in Example 117f). 

MS m/e{ES\) 452 (MH+) 

Example 137. 

3-[3-({[(Benzyloxy)carbonyt]amino}methyl)-4"methoxyphenyl]-2-isopropoxypropanoic acid 
Production example 137a) t-Butyl N-(2-methoxybenzyl)carbamate 



[0631] 13.0 g of 2-methoxybenzylamine was dissolved in 80 ml of tetrahydrofuran, and a solution of 16 g of t-butyl 
dicarbonate in tetrahydrofuran (20 ml) was added. After stirring was continued at room temperature for 1 hour, the 
solvent was evaporated. The residue was dissolved in ethyl acetate, and successively washed with 1N hydrochloric 
acid and saturated brine. The organic layer was dried over anhydrous magnesium sulfate, and the solvent was evap- 
orated, to give 19.0 g of the title compound. 



1 H-NMR(CDCI 3 ) 

5 : 1 .45 (s, 9H) 3.84 (s, 3H) 4.27-4.33 (m, 2H) 5.01 (br, 1 H) 6.84 (d, J=8.8Hz, 1 H) 6.94 (t, J=8.8Hz, 1 H) 7.23-7.29 (m, 2H) 



[0628] 




[0630] 



BocHN 
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Production example 137b) 



t-Butyl N-(5-bromo-2-methoxybenzyl)carbamate 



5 



[0632] 



10 



BocHN 




[0633] 6.04g of t-Butyl N-(2-methoxybenzyl)carbamate was dissolved in 50 ml of acetonitrile, and 4.6 g of N-bromo- 
succinimide was added. After stirring was continued at room temperature for 3 hours, the solvent was evaporated. The 
residue was dissolved in ethyl acetate, and washed successively with water and saturated brine. The organic layer 
is was dried over anhydrous magnesium sul fate, and the solvent was evaporated. The residue was washed with a mixed 
solution of methyl t-butyl ether and hexane, to give 6.97g of the title compound. 
1 H-NMR(CDCI 3 ) 

8 : 1 .45 (s, 9H) 3.62 (s, 3H) 4. 26 (d, J=6. 4Hz, 2H) 4.97 (br, 1 H) 6.72 (d, J=8.8Hz, 1 H) 7.34 (dd, J=2.8, 1 1 .2Hz) 7.35 
(S.1H) 

20 

Production example 137c) 
t-Butyl N-(5-formyl-2-methoxybenzyl)carbamate 
25 [0634] 



[0635] 1 .01 5g of t-Butyl N-(5-bromo-2-methoxybenzyl)carbamate, 45 mg of dichlorobis (triphenylphosphine) palla- 
dium (II), 330 mg of sodium formate and 17 mg of triphenylphosphine were dissolved in anhydrous N, N-dimethylfor- 
mamide, and the mixture was stirred at 110°C for 2 hours under carbon monoxide atmosphere. The reaction mixture 
35 was diluted with ethyl acetate, and washed with water and saturated aqueous sodium bicarbonate. The organic layer 
was dried over anhydrous magnesium sulfate, and the solvent was evaporated. The residue was purified by silica gel 
column chromatography, to give 640 mg of the title compound in the hexane-ethyl acetate (3:1 ) fraction. 
1 H-NMR(CDCI 3 ) 

5: 1.45 (s, 9H)3.94 (s, 3H) 4.36 (d, J=6.0Hz, 2H) 5.00 (br, 1H)6.98 (d, J=8.4Hz, 1H) 7.80-7.83 (m, 2H) 9.88 (s, 1H) 

40 

Production example 137d) Ethyl 

3-(3'[t-butoxycamonylamino]methyl-9-methoxyphenyl)-3-hydroxy-2-isopropoxypropanoate 



[0637] Under nitrogen atmosphere, 80 ml of sodium hexamethyldisilazane (1M solution in tetrahydrofuran) was di- 
luted with 40 ml of tetrahydrofuran, and the mixture was cooled to -78°C, and a solution of 11.68 g of ethyl 2-isopro- 
poxyacetate in tetrahydrofuran (10 ml) was added. After stirring was continued for 30 minutes, a solution containing 
10. 73 g of f-butyl A/-(5-formyl-2-methoxybenzyl)carbamate in tetrahydrofuran (10 ml) was added. After stirring for 
another 1 hour, 100 ml of saturated aqueous ammonium chloride was added. The reaction solution was poured into 
400 ml of water and 500 ml of ethyl acetate for separation, and the organic layer was dried over anhydrous magnesium 



30 




45 [0636] 



OH 



50 
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sulfate. The solvent was evaporated, and the residue was purified by silica gel column chromatography (elution solvent: 
hexane-ethyl acetate), to give 12.8 g of the title compound (mixture of erythro form and threo form) as a colorless oil. 
1H-NMR(CDCI 3 ) 

6: 0.99 (d, J=6.1Hz, 3H) 1.15 (d, J=6.1Hz, 3H) 1.19 (t, J=7.6Hz, 3H) 1.44 (s, 9H) 2.91 (d, J=5.2Hz, 1H) 3.43 (sept, 
5 J=6.1Hz, 1H) 3.83 (s f 3H) 4.03 (d, J=6.3Hz, 1H)4.12 (q, J=7.6Hz, 2H) 4.29 (d, J=6.6Hz, 2H) 4.86 (dd, J=5.2, 6.3Hz, 
1 H) 4.99 (t, J=6.6Hz, 1 H) 6.81 (d t J=8.7Hz, 1 H) 7.23-7.29 (m, 2H) 5: 1 .1 1 (t, J=6.9Hz, 3H) 1 .1 7 (d, J=6.1 Hz, 3H) 1 .1 9 
(d, J=6.1Hz, 3H) 1.44 (s, 9H) 3.00 (d, J=4.4Hz, 1H) 3.63 (sept, J=6.1Hz, 1H) 3.83 (s, 3H) 3.95 (d, J=5.9Hz, 1H) 4.08 
(q, J=6.9Hz, 2H) 4.29 (d, J=6.6Hz, 2H) 4.80 (dd, J=4.4, 5.9Hz, 1 H) 4.99 (t, J=8.6Hz, 1 H) 6.81 (d, J=8.7Hz, 1 H) 7.23-7.29 
(m, 2H) 

10 

Production example 137e) Ethyl 

3-[3-(aminomethyl)-4-methoxyphenyl]-2-isopropoxypropanoate 
15 [0638] 



20 




[0639] 24.7 g of Ethyl 3-(3-[(t-butoxycarbonyl)amino]methyl-4-methoxyphenyl)-3-hydroxy-2-isopropoxypropanoate 
(mixture of erythro form and threo form) was dissolved in 400 ml of trifluoroacetic acid, and 96 ml of triethylsilane was 
25 added, and the mixture was stirred for 38 hours. The solvent was evaporated, and the residue was dissolved in 300 
ml of 3N hydrochloric acid and 200 ml of hexane. The aqueous layer was washed with 1 00 ml of hexane, basified with 
5N sodium hydroxide solution, and extracted with dichloromethane {200 mlx4}. The organic layers were combined 
and dried over anhydrous magnesium sulfate, to give 13.0 g of the title compound as a pale yellow oil. 
1H-NMR(CDCI 3 ) 

30 8 ; 0.96 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.25 (t, J=7.2Hz, 3H) 2.88 (dd, J=8.8, 13.6Hz, 1H) 2.95 (dd, J=4.8, 
13.6Hz, 1H) 3.50 (sept, J=6.0Hz, 1H) 3.84 (s, 3H) 4.00 (dd, J=4.8, 8.8Hz, 1H) 4.15-4.21 (m, 2H) 4.32 (s, 2H) 6.83 (d, 
J=8.0Hz, 1H)7.14(d t J=2.0Hz, 1H) 7.20 (dd, J=2.0, 8.0Hz, 1H) 

Example 137f) 

35 

3-[3-({[(Benzyloxy}carbonyl]amino}methyl)-4-methoxyphenyl]-2-isopropoxypropanoic acid 
[0640] 

40 



0 




45 

[0641] 4.327 g of Ethyl 3-[3-(aminomethyl)-4-methoxyphenyl]-2-isopropanoate was dissolved in 30 ml of ethyl ace- 
tate and 10 ml of water, and 2 g of sodium hydrogen carbonate and 2 ml of benzylchloroformate were added, and the 
mixture was stirred at room temperature for 1 hour. The reaction mixture was diluted with ethyl acetate, washed with 
water and saturated brine, dried over anhydrous magnesium sulfate, filtered, and the solvent was distilled off, to give 

so ethyl 3-[3-({[(benzyloxy)carbonyl]amino}methyl)-4-methoxyphenyl]-2-isopropoxypropanoate. This product was dis- 
solved in 60 ml of ethanol and 15 ml of 5N-sodium hydroxide, and the mixture was kept still at room temperature for 
1 hour. The reaction mixture was acidified with 1N -hydrochloric acid, and extracted with ethyl acetate. The organic 
layer was dried over anhydrous magnesium sulfate, filtered, and the solvent was distilled off, to give 4.75 g of the title 
compound. 

55 MSm/e(ESI)401(MH + ) 
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Example 138. 



2-lsopropoxy-3-(3-{[({f3-(trifluoromethyl)benzyl]- oxy)cartonyl)amino]methyl}phenyl)propa acid 



Production example 138a) t-Butyl N-(3-bromobenzyl)carbamate 



[0642] 



BocHN 



Br 



[0643] 26.25g of 3-Bromobenzylamine hydrochloride was suspended in 250 ml of dlchloromethane, and the mixture 
was cooled to 0°C. 33.5 g of N.N-diisopropylethylamine and 28.3 g of t-butyl dicarbonate were added. After stirring 
was continued at room temperature overnight, the reaction mixture was diluted with ethyl acetate. The solution was 
washed with water and saturated brine, dried over anhydrous magnesium sulfate, filtered, and the solvent was distilled 
off, to give 31 .28 g of the title compound. 
1 H-NMR (CDCI 3 ) 

5 : 1 .45 (s, 9H) 4.28 (d, J=6.0Hz, 2H) 4.87 (brs, 1 H) 7. 20 (m, 2H) 7.38 (m, 1 H) 7.43 (brs, 1 H) 
Production example 138b) t-Butyi N-(3-formylbenzyl)carbamate 



[0645] 8.58g of t-Butyl N-(3-bromobenzyl)carbamate was dissolved in 100 ml of tetrahydrofuran, and the mixture 
was cooled to -78°C under nitrogen atmosphere. 41 ml of butyl lithium (1 .56 M solution in hexane) was added. After 
stirring was continued for 30 minutes, 6.91 g of N-formylmorpholine was added. After stirring was continued at -78°C 
for 30 minutes, 1N-hydrochloric acid was added, and the mixture was extracted with ethyl acetate. The solution was 
dried over anhydrous magnesium sulfate, filtered, and the solvent was distilled off, and the residue was purified by 
silica gel column chromatography, to give 4.762 g of the title compound in the 3:1 -> 3:2 hexane-ethyl acetate fraction. 
1 H-NMR(CDCI 3 ) 



5 : 1 .44 (s, 9H) 4.40 (d, J=6.0Hz, 2H) 4.95 (br, 1 H) 7.50 (m, 1 H) 7.56-7.59 (m, 1 H) 7.78-7.80 (m, 1 H) 7.80 (s, 1 H) 1 0.01 
(s.1H) 

Production example 138c) Ethyl 

(E^-S^S-fflt-butoxycarbonyQaminolmethyllphenyO^-isopropoxy^-propenoate 



[0647] Using t-butyl N-(3-formylbenzyl)carbamate and ethyl 2-(diethoxyphosphoryl)-2-isopropoxyacetate, the title 
compound was obtained in the same manner as described in Production example 46a). 



[0644] 



BocHN 




[0646] 
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Production example 138d) Ethyl 

3-(3-{[(t-butoxycarbonyl)amino]methyl)phenyl)-2-isopropoxypropanoate 
[0648] 



BocHN C0JEt 



[0649] Using ethyl (E,Z)-3-(34[(t-butoxycarbonyl)amino]methyl}phenyl)-2-isopropoxy-2-propenoate, the title com- 
pound was obtained in the same manner as described in Production example 46b). 
1 H-NMR(CDC1 3 ) 

8 :0.95 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 1.46 (s, 9H) 2.93 (dd, J=8.4, 1 4.0Hz, 1H) 3.07 
(dd, J=4.8, 1 4.0 Hz, 1 H) 3.49 (sept, J=6.4Hz, 1 H) 4.04 (dd, J=4.8, 8.4Hz, 1 H) 4. 1 2-4.1 9 (m, 2H) 4.30 (d, J=5.2Hz, 2H) 
4.80 (br, 1H) 7.12-7.16 (m, 3H) 7.23 (d, J=8.0Hz, 1H) 

Production example 138e) Ethyl 3-[3-(ammoniomethyi)phenyl]-2-isopropoxypropanoate chloride 
[0650] 



[0651] 4.67 g of Ethyl 3-(3-{[(t-butoxycarbonyl)amino]-methyl}phenyl)-2-isopropoxypropanoate was dissolved in 50 
ml of trifluoroacetic acid, and the mixture was kept still at room temperature overnight. The solvent was concentrated 
and dried, and concentrated by adding 1 0 ml of 4N-hydrogen chloride ethyl acetate solution, to give 6.931 g of the title 
compound. 
1 H-NMR (CDCl 3 ) 

6 : 0.97 (d, J=6.0Hz, 3H) 1 .1 0 (d, J=6.0Hz, 3H) 1 .25 (t, J=7.2Hz, 3H) 2.87 (m, 2H) 3. 52 (m, 1 H) 4.1 0 (t, J=6.0Hz, 2H) 
4. 50 (q, J=7.2Hz, 2H) 7.20 (m, 2H) 7.34 (m, 1H) 

Example 138f) 

2-lsopropoxy-3-(3-{[({[3-(trifluoromethyl)benzyl]oxy}-carbonyl)amino]methyl}phenyl)propanoic acid 
[0652] 




[0653] 20 mg of Ethyl 3-[3-(ammoniomethyl)phenyl]-2-isopropoxypropanoate chloride was dissolved in 0.5 ml of N, 
N-dimethyl formamide which was saturated in advance with carbon dioxide by adding dry ice, and 150 mg of cesium 
carbonate and 200 mg of tetrabutylammonium iodide were added, and the mixture was stirred at room temperature 
for 30 minutes. 40 mg of 3-trifluoromethylbenzyl bromide was added, and stirring was continued at room temperature 
for 3 hours. To the reaction mixture was added ethyl acetate, and the mixture was washed with water. The solvent was 
concentrated, and the residue was treated with 0.4 ml of ethanol and 0.1 ml of 5N-sodium hydroxide, and the mixture 
was kept still at room temperature for 30 minutes. The solution was neutralized with 1 N-hydrochloric acid, and extracted 
with ethyl acetate. The solvent was distilled off, and the residue was purified by reverse-phase high performance liquid 
chromatography, to give 1 .09 mg of the title compound. 
MS m/e(ESI) 440 (MH + ) 
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Example 139. 

2-lsopropoxy-3-(3-{[({[4-(trifluoromet^ acid 
[0654] 



[0655] Using 4-trifluoromethylbenzyl bromide, the title compound was obtained in the same manner as described in 
Example 138f). 5: 1 .01 (d, J=6.0Hz, 3H) 1 .15 (d, J=6.0Hz, 3H) 2.95 (dd, J=8.0, 14.4Hz, 1H) 3.12 (dd, J=1 .6, 14.8 Hz, 
1H) 3.54 (sept, J=6. 4Hz, 1H) 4.13 (dd, J=4.0, 8.0Hz, 1H) 4.38 (d, J=6.4Hz, 2H) 5.11 (br, 1H) 5.19 (s, 2H) 7.15-7.19 
(m, 3H) 7.25-7.30 (m, 1H) 7.48 (d, J=8.8Hz, 2H) 7.62 (d, J=8.4Hz, 2H) 
MSm/e(ESI) 440 (MH + ) 

Example 140. 

2-isopropoxy-3-(3-{[({[2,4-dichlorobenzyl]oxy}carbonyl)'amino]methyl}phenyl)propanoic acid 
[0656] 



[0657] Using 2,4-dichlorobenzyl bromide, the title compound was obtained in the same manner as described in 

Example 138f). 

MS m/e{ES\) 440(MH + ) 

Example 141 . 

2-lsopropoxy-3-(3-{[({[2,6-dichlorobenzyl]oxy}carbonyl)-amino]methyl}phenyl)propanoic acid 
[0658] 




[0659] Using 2,6-dichlorobenzyl bromide, the title compound was obtained in the same manner as described in 

Example 138f). 

MS m/e(£S\) 440(MH + ) 
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Example 142. 

2-lsopropoxy-3-(3-([({[3,4-dichlorobenzyl]oxy}carbonyl)- amino]methyl}phenyl)propanoic acid 
5 [0660] 



0 



10 




[0661] Using 3,4-dichlorobenzyl bromide, the title compound was obtained in the same manner as described in 
is Example 138f). 

MS m/e{ES\) 440(MH + ) 

Example 143. 

20 2-lsopropoxy-3-[4-methoxy-3"({[5-(2-methyl-1,3-thiazol-4-yl)-2-thienyl]sulfonyl)oxy}phenyl]propanoic acid 
[0662] 




[0663] 15 mg of Ethyl 3-(3-hydroxy-4-methoxyphenyl)-2-isopropoxypropanoate and 25 mg of 5-(2-methyl-1 ,3-thia- 
zol-4-yl)-2-thiophenesulfonyl chloride were dissolved in 0.4 ml of dichloromethane, and 50 u.l of triethylamine was 
added, and the mixture was kept still at room temperature overnight. To the reaction mixture was added ethyl acetate 
and the mixture was washed with water. The solvent was concentrated, and the residue was treated with 0.9 ml of 
35 ethanol and 0.1 ml of 5N-sodiumhydroxide, and the mixture was kept still at room temperature for 30 minutes. The 
reaction mixture was neutralized with 1 N-hydrochloric acid, extracted with ethyl acetate. The solvent was distilled off, 
and the residue was purified by reverse-phase high performance liquid chromatography, to give 5.8 mg of the title 
compound. 

MS m/e(ES\) 498 (MH + ) 

40 

Example 144. 

2-lsopropoxy-3-[3-({[5'(3-isoxazolyl)-2-thienyl]sulfonyl}-oxy)phenyl]propanoic acid 
45 [0664] 



50 




[0665] Using 5-(3-isoxazolyl)-2-thiophenesulfonyl chloride, the title compound was obtained in the same manner as 
55 described in Example 143. 
MS m/e(ES\) 468 (MH + ) 
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Example 145. 3-(3-{[(4-Butoxyphenyl)suKonyl]oxy}phenyl)-2-isopropoxypropanoic acid 
[0666] 

5 




[0667] Using 4-butoxybenzenesulfonyl chloride, the title compound was obtained in the same manner as described 

in Example 143. 

MS m/e(ES\) 467 (MH + ) 

15 

Example 146. 3-(3-{[(4-Biphenylsulfonyl}oxy]phenyl]-2-isopropoxypropanoic acid 
[0668] 

20 



25 




[0669] Using 4-biphenylsulfonyl chloride, the title compound was obtained in the same manner as described in Ex- 
ample 143. 
30 MS m/e(ESI) 471 (MH + ) 

Example 147. 

2- lsopropoxy-3-{3-[({[4'(trifluoromethyl)anilino]-carbonyl}oxy)methyl]phenyl}propanoic acid 
35 ~~ "~~ ' ~ " ' 

Production example 147a) 

3- ({[1 -(t-Butyl)-l , 1 -dimethylsilyl]oxy}methyl)benzaldehyde 
^0 [0670] 



45 




[0671] 14 g of 3-Bromobenzyl alcohol was dissolved in 200 ml of N, N-dimethytf ormamide, and 15 g of t-butylchlo- 
rodimethyl silane and 10 g of imidazole were added. After stirring was continued at room temperature overnight, the 
solution was diluted with ethyl acetate, and washed successively with 1N hydrochloric acid and saturated brine. After 

so drying the organic layer over anhydrous magnesium sulfate, the solvent was evaporated. The residue was purified by 
silica gel column chromatography, and 21 g of [(3-bromobenzyl)oxy](t-butyl)dimethylsilane was obtained in the 4:1 
hexane-ethyl acetate fraction. Then, the obtained 21 g of [(3-bromobenzyl)oxy](t-butyl)dimethylsilane was dissolved 
in 300 ml of tetrahydrofuran, and the mixture was cooled to -78°C under nitrogen atmosphere. 55ml of butyl lithium 
(1.52 M solution in hexane) was added thereto, and the mixture was stirred for 30 minutes. A solution of 11. 5g of 

55 4-formylmorpholine solution In 20ml of tetrahydrofuran was added. After stirring was continued at -78 °C for 1 hour, 
IN-hydrochloric acid was added, and the mixture was extracted with ethyl acetate. The organic layer was washed with 
water and saturated brine, dried over anhydrous magnesium sulfate, and the solvent was evaporated. The residue 
was purified by silica gel column chromatography, to give 14.7g of the title compound in the 4:1 hexane-ethyl acetate 
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fraction. 

1 H-NMR(CDCI 3 ) 

5 : 0.12 (S, 6H) 0.93 (s, 9H) 4.81 (s, 2H) 7.49-7.53 (m, 1H) 7.60-7.62 (m, 1H) 7.77 (d, J=7.6Hz, 1H) 7.87 (s, 1H) 10.02 
(s,1H) 

Production example 147b) Ethyl 3-[3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate 
[0672] 




[0673] 600 mg of Sodium hydride was suspended in 20 ml of tetrahydrofuran, and a solution of 4.2g diethyl 2-iso- 
propoxyphosphonoacetate in 25 ml tetrahydrofuran was added under ice-cooling. After stirring was continued at room 
temperature for 30 minutes, a solution of 3.0 g of 3-({[1 -(t-butyl)-l ,1-dimetylsilyl]oxy}methyl)benzaldehyde in 25 ml of 
tetrahydrofuran was added. After stirring was continued at room temperature for 1 5 hours, to the reaction mixture was 
added 1N hydrochloric acid, and the mixture was extracted with ethyl acetate. The organic layer was washed with 
water and saturated brine, dried over anhydrous magnesium sulfate, and the solvent was evaporated. The residue 
was purified by silica gel column chromatography, to give 3.4 g of ethyl (E,2)-3-[3-({[1-(t-butyl)-1 ,1-dimetylsilyl]oxy} 
methyl)-phenyl]-2-isopropoxy 2-propenoate in the 4:1 hexane-ethyl fraction. Then the obtained 3.4 g of ethyl (E,Z)- 
3-[3-({[1 -(t-butyl)-l , 1 -dimetylsilyl]oxy}methyl)-phenyl]-2-isopropoxy-2-propenoate was dissolved in 30 ml of tetrahydro- 
furan, and 13.5 ml tetrabutylammonium fluoride (1M solution in tetrahydrofuran) was added. After stir ring was continued 
at room temperature overnight, the reaction mixture was diluted with ethyl acetate, and the organic layer was washed 
with water and saturated brine, and dried over anhydrous magnesium sulfate. The solvent was evaporated, and then 
the obtained crude product was dissolved in 25 ml of ethanol, and 0.30 g of 1 0%palladium carbon was added, and the 
mixture was stirred for 5 hours under hydrogen atmosphere. The catalyst was filtered off and the solvent was evapo- 
rated. The residue was purified by silica gel column chromatography, to give 1.1 g of the title compound in the 3:1 
hexane-ethyl acetate fraction. 
1 H-NMR (CDCI 3 ) 

5 : 0.95 (d, J=6.4Hz, 3H) 1.15 (d, J=6.4Hz, 3H) 1.24 (t, J=6.8Hz, 3H) 2.95 (dd, J=8.8, 13.6Hz, 1H) 3.02 (dd, J=5.2, 
13.6Hz, 1H)3.50 (sept, J=6.4Hz, 1H) 4.05 (dd, J=5.2, 8.8Hz, 1H) 4.14-4.20 (m, 2H) 4.67(s, 2H) 7.17-7.30 (m, 4H) 

Production example 147c) Ethyl 

2-isopropoxy-3-{3-[({[4-(trifluoromethyl)anilinoIcarbonyl} -oxy)methyl]phenyl}propanoate 
[0674] 




[0675] A suspension in tetrahydrofuran (2.0 ml) containing 100 mg of ethyl 3- [3-(hydroxymethyl)phenyl]-2-isopro- 
poxypropanoate, 150 mg of a,a,a-trifluoro-p-tolylisocyanate and 35 u.l of pyridine was stirred at room temperature for 
14 hours. The solvent was removed, and the residue was treated with dichloromethane. After filtering off insoluble 
substances, the residue was purified by silica gel column chromatography, to give 149 mg of the title compound. 
1 H-NMR(CDCI 3 ) 

6 : 0.93 (d, J=6.0Hz; 3H) 1 . 1 4 (d, J=6.0Hz, 3H) 1 .23 (t, J=7.2Hz, 3H) 2.95 (dd, J=8.8, 1 3.6Hz, 1 H) 3.02 (dd, 4.8, 1 3.6Hz, 
1H) 3.49 (sept, J=6.0Hz, 2H) 4.06 (dd, J=4.8, 8.8Hz, 1H) 4.12-4.23 (m, 2H) 5.19 (s, 2H) 7.00 (brs, 1H) 7.22-7.32 (m, 
4H) 7.51 (d, J=8.8Hz, 2H) 7.56 (d, J=8.8Hz, 2H) 
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Example 147d) 



2>lsopropoxy-3'{3-[({[4-(trifluoromethyl)anilino]carbQnyl}-oxy)methyl]phenyl}propanoic acid 



[0676] 




0 



OH 



H 



[0677] To 149 mg of Ethyl 2-isopropoxy-3-{3-[({[4-(trifluoromethyl)aniline]carbonyI}-oxy)methyl]phenyl}propanoate 
were added 4 ml of ethanol and 1 .0 ml of 5N sodium hydroxide aqueous solution, and the mixture was stirred at room 
temperature for 20 hours. After the reaction solution was diluted with water, pH was adjusted to 5 with 5N hydrochloric 
acid, and the solution was diluted with ethyl acetate and saturated aqueous ammonium chloride. The organic layer 
was washed with saturated aqueous ammonium chloride, dried over anhydrous sodium sulfate, and concentrated. The 
residue was purified by silica gel column chromatography, to give 26 mg of the title compound. 
1 H-NMR(CDCI 3 ) 

5: 1.02 (d t J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 2.99 (dd, J=7.6, 14.0Hz, 1H)3.15 (dd, 4.0, 14.0Hz, 1H) 3.50-3.60 (m, 
1 H) 4. 1 5 (dd, J=4.0, 7.6Hz, 1 H) 5.20 (s, 2H) 6.93 (br s, 1 H) 7. 1 6-7.35 (m, 4H) 7.51 (d, J=8.8Hz, 2H) 7.57 (d, J=8.8Hz, 2H) 
MS m/e(ES\) 426 (MH + ) 

Example 148. 3-(3-{[(Anilinocarbonyl)oxy]methyl}pheny))- 2-isopropoxypropanoic acid 



[0679] A suspension in tetrahydrofuran (0.6 ml) containing 20 p.l of ethyl 3- [3-(hydroxymethyl)phenyl]-2-isopropox- 
ypropanoate, 20 jxl of phenylisocyanate and 5uJ of pyridine was stirred at room temperature for 11 hours. After the 
solvent was distilled off, the residue was treated with 0.4 ml of ethanol and 0.1 ml of 5N sodium hydroxide aqueous 
solution, and the mixture was stirred at room temperature for 1 .5 hours. The reaction solution was diluted with water, 
and neutralized with 5N hydrochloric acid. The mixture was extracted with ethyl acetate and concentrated. Then, a 
half volume of the residue was purified by HPLC using a reverse-phase column and an elution solvent of water-ace- 
tonitrile-trifluoroacetic acid system, to give 6.02 mg of the title compound. 
MS mfe(ESI) 358 (MH + ) 

Example 149. 

3-[3-({[(4-Chloroanilino)carbonyl]oxy)methyl)phenyl]-2-isopropoxypropanoic acid 



[0681] Using ethyl 3-[3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and 4-chtorophenylisocyanate, the title 



[0678] 




[0680] 
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compound was obtained in the same manner as described in Example 148. 
MS m/e(£S\) 392 (MH + ) 

Example 150. 

2-lsopropoxy-3-(3-{[(4-toluidinocarbonyl)oxy]methyl}-phenyl)propanoic acid 
[0682] 




[0683] Using ethyl 3-[3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and p-tolylisocyanate, the title compound 
was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 372 (MH + ) 

Example 151 . 

2-lsopropoxy-3-[3-({[(4-methoxyanilino)carbonyl]oxy}-methyl)phenyl]propanoic acid 
[0684] 




[0685] Using ethyl 3-[3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and 4-methoxyphenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MS m/e(ESI) 388 (MH + ) 

Example 152. 

2-lsopropoxy-3-{3-[({[3-(trifluoromethyl)anilino]carbonyl}-oxy)methyl]phenyl}propanoic acid 
[0686] 




[0687] Using ethyl 3-[3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and a,a,a-trifluoro-m-tofylisocyanate, the 
title compound was obtained in the same manner as described in Example 148. 
MS m/e(ES\) 426 (MH + ) 
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Example 153. 



3-[3-({[(2,4-Dichloroanilino)carbonylloxy}methyl)phenyll- 2-isopropoxypropanoic acid 



[0688] 



CI 




ON 



[0689] Using ethyl 3-[3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and 2,4-dichlorophenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 426 (MH+) 

Example 154. 

2- lsopropoxy-3-{3-[2-({[4-(trifluoromethyl)anilino]-carbonyl}oxy)ethyl]phenyl}propanoic acid 
Production example 154a) 

3- (2-{[1 -(t-ButyQ-1 ,1 -diphenylsilyl]oxy}ethyl)benzaldehyde 



[0691] 3-Bromophenethyl alcohol was dissolved in 110 ml of N,N-dimethylformamide, and 16 ml of t-butyl chlo- 
rodlphenyl silane and 8.3g of imidazole were added. After stirring was continued at room temperature overnight, the 
solution was diluted with ethyl acetate, and washed successively with 1 N hydrochloric acid and saturated brine. After 
drying the organic layer over anhydrous magnesium sulfate, the solvent was evaporated. The residue was purified by 
silica gel column chromatography, to give 22.1 g of [(3-bromophenethyl) oxy] (t-butyl)diphenyl silane in the 4:1 hexane- 
ethyl acetate fraction. Then, the obtained 22. 1g of [(3-bromophenethyl)oxy](t-butyl)diphenyl silane was dissolved in 
200 ml of tetrahydrofuran, and the mixture was cooled to -78 °C under nitrogen atmosphere. 37 ml of Butyl lithium 
(1 .52 M solution in hexane) was added thereto, and the mixture was stirred for 30 minutes, and then 1 0 ml of 4-formyl- 
morpholine was added. After stirring was continued at -78°C for 1 hour, IN-hydrochloric acid was added, and the mixture 
was extracted with ethyl acetate. The organic layer was washed with water and saturated brine, dried over anhydrous 
magnesium sulfate, and the solvent was evaporated. The residue was purified by silica gel column chromatography, 
to give 17 g of the title compound in the 4:1 hexane-ethyl acetate fraction. 
1 H-NMR (CDCI 3 ) 



5: 0.1 2 (s, 6H) 0.93 (s, 9H) 4. 81 (s, 2H) 7.49-7.53 (m, 1 H) 7.60-7.62 (m, 1 H) 7.77 (d, J=7. 6Hz, 1 H) 7.87 (s, 1 H) 1 0.02 
(s,1H) 



[0690] 
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Production example 154b) 

Ethyl 3-[3-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate 
[0692] 



0 




[0693] Using 3-(2-{[1 -(t-butyl)-l , 1 -diphenylsilyl]oxy}ethyl)benzaldehyde and diethyl 2-isopropoxyphosphonoacetate, 
the title compound was obtained in the same manner as described in Production example 147b). 
1 H-NMR (CDCI 3 ) 

5: 0.95 (d, J=6.4Hz, 3H) 1 .15 (d, J=6.4Hz, 3H) 1 .24 (t, J=6.8Hz, 3H) 2.84 (t, J=6.4Hz, 2H) 2.93 (dd, J=8.4, 14.0Hz, 1 H) 
2.99 (dd, J=4.8 P 14.0Hz, 1H) 3.50 (sept, J=6.4Hz, 1H) 3.84 (br, 2H) 4.05 (dd, J=4.8, 8.4Hz, 1H) 4.14-4.20 (m, 2H) 
7.08-7.13 (m, 3H) 7.22 (d, J=7.6Hz, 1H) 

Example 154c) 

2-lsopropoxy-3-{3-[2-({[4'(trifluoromethyl)anilino]-carbonyl}oxy)ethyl]phenyl}propanoic acid 
[0694] 




[0695] Using ethyl 3-[3-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate and a,a,a-trifluoro-p-tolylisocyanate, the 

title compound was obtained in the same manner as described in Example 148. 

1 H-NMR(CDCI 3 ) 

8: 1.18 (d, J=6.0Hz, 3H) 1.21 (d, J=6.0Hz, 3H) 2.87-2.99 (m, 1H) 3.09 (d, J=5.2Hz, 2H) 3.76 (sept, J=6.0Hz, 1H) 4. 
1 4-4.23 (m, 1 H) 4.26 (t, J=5.2Hz, 1 H) 4.46-4.53 (m, 1 H) 7.09-7.1 5 (m, 3H) 7.25 (t, J=7.2Hz, 1 H) 7.53 (d, J=9.0Hz, 2H) 
7.56 (d, J=9.0Hz, 2H) 7.67 (br s, 1 H) 
MS m/e{£S\) 440 (MH 4 ) 

Example 155. 3-(3-{2-[(Anilinocarbonyl)oxy]ethyl}phenyl)-2-isopropoxypropanoic acid 
[0696] 




[0697] Using ethyl 3-[3-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate and phenylisocyanate, the title compound 
was obtained in the same manner as described in Example 148. 
MS m/e(ESI)372 (MH + ) 
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Example 156. 

3-[3-(2-{[(4-Chloroanilino)carbonyl]oxy}ethyl)phenyl]-2HSopropoxypropanoic acid 
[0698] 




[0699] Using ethyl 3-[3-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate and 4-chlorophenyl isocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MS m/e (ESI) 406 (MH + ) 

Example 157. 2-lsopropoxy-3-(3-{2-[(9-toluidinocarbonyl)-oxy]ethyl}phenyl)propanoic acid 
[0700] 




[0701] Using ethyl 3-[3-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate and p-tolylisocyanate, the title compound 
was obtained in the same manner as described In Example 148. 
MS m/e (ESI) 386 (MH+) 

Example 158. 

2-lsopropoxy-3-[3-(2-{[(9-methoxyanilino)carbonyl]oxy}-ethyl)phenyl]propanoic acid 
[0702] 




[0703] Using ethyl 3-[3-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate and 4-methoxyphenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MS m/e (ESI) 402 (MH + ) 

Example 159. 

2-lsopropoxy-3-{3-[2-({[3-(trifluoromethyl)anilino]-carbonyl}oxy)ethyl]phenyl}propanoic acid 
[0704] 
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[0705] Using ethyl 3-[3-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate and a,a,a-trifluoro-m-tolylisocyanate t the 
title compound was obtained in the same manner as described in Example 148. 
MS m/e(BS\) 440 (MH 4 ) 

Example 160, 

2-Ethoxy-3-{3-[2'({[4-(trifluoromethyl)anilino]carbonyl}-oxy)ethyl]phenyl}propanoic acid 
Production example 160a) 

Ethyl 2-ethoxy-3-[3-(2-hydroxyethyl)phenyl]propanoate 
[0706] 



0 

[0707] Using 3-(2-{[1-(t-butyl)-1 ,1-diphenylsilyl]oxy}ethyl)benzaldehyde and diethyl 2-ethoxyphosphono acetate, the 
title compound was obtained in the same manner as described in Production example 147b). 
1 H-NMR (CDCIg) 

5 : 1.13 (t, J=6.8Hz, 3H) 1.22 (t, J=7.2Hz, 3H) 2.97 (t, J=6. 8Hz, 2H) 3.05 (dd, J=5.2, 14.0Hz, 1H) 3.11 (dd, J=8.4, 
1 4.0Hz, 1 H) 3.31 (dq, J=6.8, 8.8Hz, 1 H) 3.59 (dq, J=6.8, 8.8Hz, 1 H) 3.87 (dt f J=1 .6, 6.8Hz, 2H) 4.06 (dd, J=5.2, 8.4Hz, 
1H) 4.17 (q, J=7.2HZ, 2H) 7.16-7.25 (m, 4H) 

Example 160b) 

2-Ethoxy-3-{3-[2-({[4-(trifluoromethyl)anilino]carbonyl}-oxy)ethyl]phenyl}propanoic acid 
[0708] 



F 

[0709] A suspension in tetrahydrofuran (0.6 ml) containing 14 mg of ethyl 2-ethoxy-3-[3-(2-hydroxyethyl)phenyl]pro- 
panoate, 20 jxl of a,a,a-trifluorotolylisocyanate and 5 \i\ of pyridine was stirred at room temperature for 11 hours. After 
the solvent was distilled off, the residue was treated with 0.4ml of ethanol and 0.1ml of 5N sodiumhydroxide aqueous 
solution, and the mixture was stirred at room temperature for 1 .5 hours. The reaction solution was diluted with water, 
and neutralized with 5N hydrochloric acid. The mixture wasextracted with ethyl acetate, and concentrated. Then, a 
half volume of the residue was purified by HPLC using a reverse-phase column and an elution solvent of water-ace- 
ton itrile-trifluoroacetic acid system, to give 7.8 mg of the title compound. 
MS m/e(ES\) 426 (MH + ) 

Example 161. 3-(3-{2-[(Anilinocarbonyl)oxy]ethyl}phenyl)-2-ethoxypropanoic acid 
[0710] 
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[0711] Using ethyl 2«ethoxy-3-[3-(2-hydroxyethyl)phenyl]propanoate and phenylisocyanate, the title compound was 
obtained in the same manner as described in Example 160b). 
MS mte(ESI) 358 (MH+) 

Example 162. 

3-[3-(2-{[(4"Chloroanilino)carbonyl]oxy}ethyl)phenyl]-2-ethoxypropanoic acid 
[0712] 




[0713] Using ethyl 2-ethoxy-3-[3-(2-hydroxyethyl)phenyl]propanoate and 4-chlorophenylisocyanate, the title com- 
pound was obtained in the same manner as described in Example 160b). 
MS mle (ESI) 392 (MH+) 

Example 163. 

2-Ethoxy-3-(3-{2-[(4-toluidinocarbonyl)oxy]ethyl}phenyl)-propanoic acid 
[0714] 




[0715] Using ethyl 2-ethoxy-3-[3-(2-hydroxyethyl)phenyl]propanoate and p-tolylisocyanate, the title compound was 
obtained in the same manner as described in Example 160b). 
MS m/e(ESI) 372 (MH+) 

Example 164. 

2-Ethoxy-3-[3-(2-{[(4-methoxyanilino)carbonyl]oxy}ethyl)-phenyl]propanoic acid 
[0716] 




[0717] Using ethyl 2-ethoxy-3-[3-(2-hydroxyethyl)phenyl]propanoate and 4-methoxyphenylisocyanate, the title com- 
pound was obtained in the same manner as described in Example 160b). 
MS mle(ES\) 388 (MH + ) 
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Example 165, 

2-Ethoxy-3-{3-[2-({[3-(trifluorome acid 
5 [0718] 



10 




[0719] Using ethyl 2-ethoxy-3-[3-(2-hydroxyethyl)phenyl]propanoate and a,a,a-trlfluoro-m-tolylisocyanate, the title 
compound was obtained in the same manner as described in Example 160b). 
is MSm/e(ESI)426(MH + ) 

Example 166. 

3-[3-(2-{[(2,4-Dichloroanilino)carbonyl]oxy}ethyl)phenyl]-2 -ethoxypropanoic acid 

20 ~ ~ ~ " ^ " 

[0720] 



25 




[0721] Using ethyl 2-ethoxy-3-[3-(2-hydroxyethyl)phenyl]propanoate and 2,4-dichlorophenylisocyanate, the title 
30 compound was obtained in the same manner as described in Example 1 60b). 
MSm/e(ESI)426(MH + ) 

Example 167. 

35 2-Ethoxy-3-{3-[2-({[methyl-4-(trifluoromethyl)anilino]-carbonyl}oxy)ethyl]phenyl}propanoic acid 
[0722] 



40 




45 

[0723] To a solution of another half amount of the residue in dimethylsulfoxide (0.5 ml) prior to HPLC purification in 
synthesis of 2-ethoxy-3-{3-[2-({[4-(trifluoromethyl)anilino]carbonyl}oxy )ethyl]phenyl) propanoic acid were added 0.1 
ml of methyl iodide and 10 ml sodium hydride in oil under ice-cooling, and the mixture was stirred for 12 hours while 
gradually raising the temperature to room temperature. The reaction solution was diluted with water and extracted with 

50 ethyl acetate. After concentrating the organic layer, the residue was treated with 0.4ml of ethanol and 0.1 ml of 5N 
aqueous sodium hydroxide, and the mixture was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and neutralized with 5N hydrochloric acid. After extracting with ethyl acetate and concentration, the 
residue was purified by HPLC using a reverse-phase column and an elution solvent of water-acetonitrile-trifluoroacetic 
acid system, to give 3.4 mg of the title compound. 

55 MS m/e (ESI) 440 (MH + ) 
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Example 168, 

2-Ethoxy-3-[3-(2-{[(methylanilino)carbonyl]oxy)ethyl)- phenyljpropanoic acid 
[0724] 




[0725] The title compound was obtained in the same manner as described in Example 167. 
MS m/e(ES\) 372 (MH 4 ) 

Example 169. 

3-{3-[2-({[4-Chloro(methyl)anilino]carbonyl}oxy)ethyl]-phenyl)-2-ethoxypropanoic acid 
[0726] 




[0727] The title compound was obtained in the same manner as described in Example 1 67. 
MS mle (ESI) 406 (MH + ) 

Example 170. 

3-[3-(2-{[(4'Dimethylanilino)carbonyl]oxy}ethyl)phenyl]-2-ethoxypropanoic acid 
[0728] 




[0729] The title compound was obtained in the same manner as described in Example 1 67. 
MS m/e(ESI) 386 (MH + ) 

Example 171. 

2-Ethoxy-3-{3-[2-({[4-methoxy(methyl)anilino]carbonyl}oxy)-ethyl]phenyl}propanoic acid 
[0730] 




[0731] The title compound was obtained in the same manner as described in Example 167. 
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MS m/e(ES\) 402 (MH 4 ) 
Example 172. 

5 2-Ethoxy-3-{3-[2-({[methyl-3-(trifluora acid 
[0732] 



10 




[0733] The title compound was obtained in the same manner as described in Example 167. 
15 MS mfe (ESI) 440 (MH+) 

Example 173. 

3-{3-[2-({[2,4-Dichloro(methyl)anilino]carbonyl}oxy)ethyl]-phenyl}-2-ethoxypropanoic acid 

20 ^ ' '~ ' ' ~ ~ 

[0734] 



25 




[0735] The title compound was obtained in the same manner as described in Example 167. 
30 MSm/e(ESI)440(MH + ) 

Example 174. 

2-lsopropoxy-3-{4-methoxy-3'[({[4-(trifluoromethyl)-anilino]carbonyl}oxy)methyl]phenyl}propanoic acid 
[0736] 



40 




45 

[0737] Using ethyl 3-[3-(hydroxymethyl)-4-methoxyphenyl)-2-isopropoxypropanoateand a,a,a-trifluoro-p-tolylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 456 (MH+) 

50 



55 
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Example 175. 

3"(3-{[(Anilinocarbonyl)oxylmethyl}-4-methoxyphenyl]-2-isopropoxypropanoic acid 
[0738] 




[0739] Using ethyl 3-[3-(hydroxymethyl)-4-methoxyphenyl)-2-isopropoxypropanoate and phenyl isocyan ate, the title 
compound was obtained in the same manner as described in Example 148. 
MS m/e(ESI) 388 (MH + ) 

Example 1 76. 3-[3'({[(4-Chloroanilino)carbonyl]oxy}methyl)-4-methoxyphenyl]-2-isopropoxypropanoic acid 
[0740] 




[0741 ] Using ethyl 3-[3-(hydroxymethyl)-4-methoxyphenyl]-2-isopropoxypropanoateand4-chlorophenylisocyanate, 
the title compound was obtained in the same manner as described in Example 148. 
MSm/e (ESI) 422 (MH 4 ) 

Example 177. 

2-lsopropoxy-3'[4-methoxy-3-({[(4-methoxyanilino)carbonyl]-oxy}methyl)phenyl]propanoic acid 
[0742] 




[0743] Using ethyl 3-[3-(hydroxymethyl)-4-methoxyphenyl]-2-isopropoxypropanoate and 4-methoxyphenylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI)418(MH + ) 
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Example 178, 



2-lsopropoxy-3-{4-methoxy-3-[({[3-(trifluoromethyl)-anilino]cartony}}oxy}methy acid 



[0744] 




OH 



[0745] Using ethyl 3-[3-(hydroxymethyl)-4-methoxyphenyl]-2-isopropoxypropanoate and a.a.a-trifluoro-m-tolyliso- 
cyanate, the title compound was obtained in the same manner as described in Example 148. 
MS m/e(ES\) 456 (MH 4 ) 

Example 1 79. 3-[3-({[(2,4-Dichloro)carbonyl]oxy}methyl)-4-methoxyphenyl]-2-isopropoxypropanoic acid 



[0747] Using ethyl 3-[3-(hydroxymethyl)-4-methoxyphenyl]-2-isopropoxypropanoate and 2,4-dichlorophenylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 456 (MH + ) 

Example 180. 

2-lsopropoxy-3-[4-methoxy-3-(2-{[(3-methoxyanilino)-carbonyl]oxy}ethyl)phenyl]propanoic acid 
Production example 180a) [(5-Bromo-2-methoxyphenethyl)oxy]-(t-butyl)dimethylsilane 



[0749] Using 2-methoxyphenethyl alcohol, the title compound was obtained in the same manner as described in 
Production example 117a). 
1 H-NMR (CDCI 3 ) 

8 : 0.07 (s, 6H) 0.88 (s, 9H) 2.82 (t, J=6.8Hz, 2H) 3.79 (t, J=6.8Hz, 2H) 3.81 (s, 3H) 6.73 (d, J=8.4Hz, 1H) 7.26-7.30 
(m, 1 H) 



[0746] 




[0748] 
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Production example 180b) 3-(2-{[1-(t-Butyi)>1,1-dimethylsilyl]oxy}ethyl)-4-methoxybenzaldehyde 



[0750] 



TBSO 




CHO 



[0751] Using [(5-bromo-2-methoxyphenethyl)oxy](t-butyl)-dimethylsilane, the title compound was obtained in the 

same manner as described in Production example 117b). 

1 H-NMR(CDCI 3 ) 

5 : 0.07 (s, 6H) 0.88 (s, 9H) 2.93 (t, J=6.8Hz, 2H) 3.83 (t, J=6.8Hz, 2H) 3.94 (s, 3H) 6.98 (d, J=8.4Hz, 1H) 7.74 (d, 
J=2.4Hz, 1 H) 7.78 (dd, J=2.4, 8.4Hz, 1 H) 7.26-7.30 (m, 1 H) 9.90 (s, 1 H) 

Production example 180c) Ethyl 3-[3-(2-hydroxyethyl)-4-methoxyphenyl]-2-isopropoxypropanoate 



[0753] Using 3-(2-{[1 -(t-butyl)-1,1-dimethylsilyl]oxy}ethyl)-4-methoxybenzaldehyde and diethyl 2-isopropoxy- 
phosphonoacetate, the title compound was obtained in the same manner as described in Production example 147b). 
1 H-NMR (CDCI 3 ) 

5 :0.98 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.24 (t, J=6.8Hz, 3H) 2.85-2.95 (m, 4H) 3.51 (sept, J=6. 0Hz, 1H) 
3.78-3.84 (m, 2H) 3.80 (s, 3H) 4.01 (dd, J=4.8, 8.0Hz, 1H) 4.14-4.20 (m, 2H) 6.78 (d, J=8.4Hz, 1H) 7.04 (d, J=2.0Hz, 
1H) 7.08 (dd, J=2.0, 8.4Hz, 1H) 

Example 180d) 

2-lsopropoxy-3-[4-methoxy-3-(2-{[(3-methoxyanilino) carbonyl]oxy}ethyl)phenyl]propanoic acid 



[0755] Using ethyl 3-[3-(2-hydroxyethyl)-4-methoxyphenyl]-2-isopropoxypropanoate and 3-methoxyphenylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 432 (MH + ) 



[0752] 



0 




[0754] 
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Example 181. 

3-[3-(2-{[(2,4-Difluoroanilino)carbonyl]oxy}ethyl]-4>methoxyphenyl]-2-isopropoxypropan acid 
[0756] 




[0757] Using ethyl 3-[3-(2-hydroxyethyl)-4-methoxyphenyl]-2-isopropoxypropanoate and 2,4-difluorophenylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI)438(MH+) 

Example 182. 

2-lsopropoxy-3-[4-methoxy-3-(2-{[(4-phenoxyanilino)-carbonyl]oxy}ethyl)phenyl]propanoic acid 
[0758] 




[0759] Using ethyl 3-[3-(2-hydroxyethyl)-4-methoxyphenyl]-2-isopropoxypropanoate and 4-phenoxyphenylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MSn?/e(ESI) 494 (MH + ) 

Example 1 83. 3-[3-(2-{[(4-Fluoroanilino)carbonyl]oxy}ethyl)-4-methoxyphenyl]-2-isopropoxypropanoic acid 
[0760] 




[0761] Using ethyl 3-[3-(2-hydroxyethyl)-4-methoxyphenyl]-2-isopropoxypropanoate and 4-fluorophenylisocyanate, 
the title compound was obtained in the same manner as described in Example 148. 
MS mte(ESI) 420 (MH + ) 

Example 184. 

2-lsopropoxy-3-{4'methaxy'3-[2-({[4-(trifluoromethyl)-anilino]carbonyl}oxy)ethyl]phenyl}propanoic acid 
[0762] 
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[0763] Using ethyl 3-[3-(2-hydroxyethyl)-4-methoxyphenyl]*2-isopropoxypropanoate and a s a,a-trifluoro-p-tolylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 470 (MH + ) 

Example 1 85. 3-[3-(2-{[(3-Chloroanilino)carbonyl]oxy}ethyl)-4-methoxyphenyl]-2-isopropoxypropanoic acid 
[0764] 




[0765] Using ethyl 3-[3-(2-hydroxyethyl)-4-methoxyphenyl]-2-isopropoxypropanoate and 3-chlorophenylisocyanate, 
the title compound was obtained in the same manner as described in Example 148. 
MS m/e(ESI) 436 (MH+) 

Example 1 86. 3-[3-(2-{[(2-Chloroanilino)carbonyl]oxy}ethyl)-4-methoxyphenyl]-2-isopropoxypropanoic acid 
[0766] 



CI h 0 



CI 



[0767] Using ethyl 3-[3-(2-hydroxyethyl)-4-methoxyphenyl]-2-isopropoxypropanoate and 2-chlorophenylisocyanate, 
the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 436 (MH + ) 

Example 187. 3-(3'{2-[(AnilinocarbQnyl)oxy]ethyl}-4-methoxyphenyl)-2-isopropoxypropanoic acid 
[0768] 



0 

[0769] Using ethyl 3-[3-(2-hydroxyethyl)-4-methoxyphenyl]-2-isopropoxypropanoate and phenyl isocyan ate, the title 
compound was obtained in the same manner as described in Example 148. 
MSmfe(ESI) 402 (MH + ) 

Example 1 88. 3-[3-(2-{[(4-Chloroanilino)carbonyl]oxy}ethyl)-4-methoxyphenyl]-2HSopropoxypropanoic acid 
[0770] 



JO 



« 



cr ^ 0 0 




r 
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[0771 ] Using ethyl 3-[3-(2-hydroxyethyl)-4-methoxyphenyl]-2-isopropoxypropanoate and 4-chlorophenylisocyanate, 
the title compound was obtained in the same manner as described in Example 148. 
MS m/e(ES\) 436 (MH + ) 

Example 1 89, 2-lsopropoxy-3-(4-methoxy-3-{2'[(4-toluidinocarbonyl)oxy]ethyl}phenyl)propanoic acid 
[0772] 




[0773] Using ethyl 3-[3-(2-hydroxyethyl)-4-methoxyphenyl]-2-isopropoxypropanoate and p-tolylisocyanate, the title 

compound was obtained in the same manner as described in Example 148. 

MSm/e(ESI)416(MH + ) 

Example 190. 

2-lsopropoxy-3-[4-methoxy-3-(2-{[(4-methoxyanilino) carbonyl]oxy}ethyl)phenyl]propanoic acid 
[0774] 




[0775] Using ethyl 3-[3-(2-hydroxyethyl)-4-methoxyphenyl]-2-isopropoxypropanoate and 4-methoxyphenylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MS m/e(£S\) 432 (MH + ) 

Example 191. 

2-lsopropoxy-3-{4-methoxy-3-[2-({[3-(trifluoromethyl)- anilino]carbonyl}oxy)ethyl]phenyl}propanoic acid 
[0776] 




[0777] Using ethyl 3-[3-(2-hydroxyethyl)-4-methoxyphenyl]-2-isopropoxypropanoate and a.a.a-trifluoro-m-tolyiiso- 
cyanate, the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 470 (MH + ) 
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Example 192. Dimethyl 2-{3-[2-({[4-(trinuoromethyl)anilino]^rbonyl)oxy)methyl]benzyl}malonate 

Production example 192a) 

Dimethyl 2-[3-(hydroxymethyl)benzyl]malonate 

[0778] 



0 




[0779] 1 .5 g of 3-({[1 -(t-butyl)-l ,1 -dimethylsilyl]oxy}methyl)-benzaldehyde and 1 .6 g of dimethyl malonate were dis- 
solved In 20 ml of toluene, and 90 uJ of piperidine and 52 uJ of acetic acid were added thereto, and the mixture was 
heated at reflux using Dean-Stark equipment. After 9 hours, the solvent was evaporated, and the residue was purified 
by silica gel column chromatography, to give 5.8g of dimethyl 2-{[3-({[1-(t-butyl)-1,1-dimethylsilyl]oxy}methyl)phenyt] 
methylene}malonate in the 4:1 hexane-ethyl acetate fraction. Then, the obtained 5.8g of dimethyl 2-{[3-({[1-(t-butyl)- 
1 ,1-dimethylsilyl]oxy}-methyl)phenyl]methylene}malonate was dissolved in a mixture of 3 ml methanol and 15 ml of 
1 ,4-dioxane, and 0. 20 g of 10% palladium carbon was added thereto, and the mixture was stirred for 5 hours under 
hydrogen atmosphere. The catalyst was filtered off, and the solvent was evaporated. Then, the obtained crude product 
was dissolved in 12 ml of tetrahydrofuran, and 8.0 ml of tetrabutyl ammonium fluoride (1 M solution in tetrahydrofuran) 
was added thereto. After stirring was continued at room temperature overnight, the reaction mixture was diluted with 
ethyl acetate, and the organic layer was washed with water and saturated brine. After drying over anhydrous magnesium 
sulfate, the solvent was evaporated, and the residue was purified by silica gel column, to give 0.95 g of the title com- 
pound in the 2:1 hexane-ethyl acetate(2:1) fraction. 
1 H-NMR (CDCI 3 ) 

5 3.23 (d, J=8. 0Hz, 2H) 3.68 (t, J=8.0Hz, 1H) 3.70 (s, 6H) 4.66 (d, J=4.4Hz, 2H) 7.11-7.30 (m, 4H) 
Example 192b) Dimethyl 2-{3-[2-({[4-(trifluoromethyl)-anilino]carbonyl}oxy)methyl]benzyl}malonate 
[0780] 




[0781] A suspension containing 63 mg of dimethyl 2-[3-(hydroxymethyl)benzyl]malonate, 47 mg of a,oc,a-trifluoro-p- 
tolylisocyanate and 30 u.l of pyridine in tetrahydrofuran (2.0 ml) was stirred at room temperature for 19 hours. After the 
solvent was distilled off, the residue was treated with dichloromethane. After filtering off insoluble substances and 
concentrating the filtrate, the residue was purified by HPLC using a reverse-phase column and an elution solvent of 
water-acetonitrile-trifluoroacetic acid system, to give 71 mg of the title compound. 
1 H-NMR(CDCI 3 ) 

8: 3. 24 (d, J=8.0Hz, 2H) 3.68 (t, J=8.0Hz. 1H) 3.70 (s, 6H) 5.18 (s, 2H) 7.17-7.31 (m, 4H) 7.50-7.59 (m, 4H) 
MSm/e(ESI) 440 (MH + ) 
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Example 193. 

Dimethyl 2-(3-{[(anilinocarbonyl)oxy]methyl}benzyl)malonate 
[0782] 




[0783] Using dimethyl 2-[3-(hydroxymethyl)benzyl]malonate and phenylisocyanate, the title compound was obtained 
in the same manner as described in Example 192b). 
MSm/e(ESI) 372 (MH + ) 

Example 194. Dimethyl 2-(3-{[(4-toluidinocarbonyl)oxy]-methyl}benzyl)malonate 
[0784] 



0 0 



[0785] Using dimethyl 2-[3-(hydroxymethyl)benzyl]malonate and p-tolylisocyanate, the title compound was obtained 
in the same manner as described in Example 192b). 
MSm/e(ESI) 386 (MH + ) 

Example 195. Dimethyl 2-[3-({[(4-methoxyanilino)carbonyl]-oxy}methyl)benzyl]malonate 
[0786] 



i 



XrX 1 



[0787] Using dimethyl 2-[3-(hydroxymethyl)benzyl]malonate and 4-methoxyphenylisocyanate, the title compound 
was obtained in the same manner as described in Example 192b). 
MS mte(ESI) 402 (MH + ) 

Example 196. Dimethyl 2-[3-({[(3-methoxyanilino)carbonyl]- oxy}methyl)benzyl]matonate 
[0788] 
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[0789] Using dimethyl 2-[3-(hydroxymethyl)benzyl]malonate and 3-methoxyphenylisocyanate, the title compound 
was obtained in the same manner as described in Example 192b). 
MS m/e(£S\) 402 (MH + ) 

Example 197, Dimethyl 2-[3-({[(4-chloroanilino)carbonyl]oxy}-methyl)benzyl]malonate 
[0790] 




[0791] Using dimethyl 2-[3-(hydroxymethyl)benzyl]malonate and 4-chlorophenylisocyanate, the title compound was 
obtained in the same manner as described in Example 1 92b). 
MSm/e(ESI) 406 (MH + ) 

Example 198. Dimethyl 2-[3-({[(2,4-dichloroanilino)carbonyl]-oxy}methyl)benzyl]malonate 
[0792] 




[0793] Using dimethyl 2-[3-(-hydroxymethyl)benzyl]malonate and 2,4-dichlorophenylisocyanate, the title compound 
was obtained in the same manner as described in Example 192b). 
MSm/e(ESI) 440 (MH + ) 

Example 199. Dimethyl 2-[3-({[(2'Chloroanilino)carbonyl]oxy}-methyl)benzyl]malonate 
[0794] 




I 



[0795] Using dimethyl 2-[3-(hydroxymethyl)benzyl]malonate and 2-chlorophenylisocyanate, the title compound was 

obtained in the same manner as described in Example 192b) . 

MSm/e(ESI)406(MH+) 



132 



EP 1 380 562 A1 

Example 200. Dimethyl 2-[3-({[(2 > 4-difluoroanilino)carbonyl]-oxy}methyl)benzyl]malonate 
[0796] 




[0797] Using dimethyl 2-[3-(hydroxymethyl)benzyl]malonate and 2,4-difluorophenyllsocyanate, the title compound 
was obtained in the same manner as described in Example 192b). 
MS m/e(ES\) 408 (MH + ) 

Example 201 . Dimethyl 2-[3-({[(3-chloroanillno)carbonyl]oxy}-methyl)benzyl]malonate 
[0798] 




[0799] Using dimethyl 2-[3-(hydroxymethyl)benzyl]malonate and 3-chlorophenylisocyanate, the title compound was 
obtained in the same manner as described in Example 192b). 
MS mle (ESI) 406 (MH + ) 

Example 202. Dimethyl 2-{3-[2-({[4-(trifluoromethyl)anilino]-carbonyl}oxy)ethyl]benzyl}malonate 

Production example 202a) 

Dimethyl 2-[3-(2-hydroxyethyl)benzyl]malonate 

[0800] 



0 




[0801 ] Using 3-(2-{[1 -(t-butyl)-l , 1 -diphenylsilyl]oxy}ethyl)-benzaldehyde and dimethyl malonate, the title compound 

was obtained in the same manner as described in Production example 192a). 

1 H-NMR(CDCI 3 ) 

5 : 2.83 (t, J=6.4Hz, 2H) 3.21 (d, J=8.0Hz, 2H) 3.67 (t, J=8.0Hz, 1H) 3.70 (s, 6H) 3.84 (t, J=6.4Hz, 2H) 7.06-7.10 (m, 
3H) 7.21-7.25 (m, 1H) 
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Example 202b) Dimethyl 2-{3^2'({[4-(trifluorornethyl)-anilino]cart3onyl}oxy)ethy»]benzyl]malonate 
[0802] 




[0803] Using dimethyl 2-[3-(2-hydroxyethyl)benzyl]malonate and a,a,a-trifluoro-p-tolylisocyanate, the title com- 
pound was obtained in the same manner as described in Example 192b). 
1 H-NMR(CDCI 3 ) 

5 : 2.93 (t, J=6.4Hz, 2H) 3.23 (d, J=7.6Hz, 2H) 3.69 (t, J=7.6Hz, 1H) 3.70 (s, 6H) 4.35 (t, J=6.4Hz, 2H) 7.06-7.11 (m, 
3H) 7.25 (t, J=7.2Hz, 1H) 7.52-7.56 (m, 4H) 
MS m/e(£S\) 454 (MH + ) 

Example 203. Dimethyl 2-(3-{2-[(anilinocarbonyl)oxy]ethyl}-benzyl)malonate 
[0804] 




[0805] Using dimethyl 2-[3-(2-hydroxyethyl)benzyl]malonate and phenylisocyanate, the title compound was obtained 
in the same manner as described in Example 192b). 
MS mle (ESI) 386 (MH + ) 

Example 204. Dimethyl 2-(3-{2-[(4-toluidinocarbonyl)oxy]-ethyl}benzyl)malonate 
[0806] 




[0807] Using dimethyl 2-[3-(2-hydroxyethyl)benzyl]malonate and p-totylisocyanate, the title compound was obtained 
in the same manner as described in Example 192b). 
MS m/e(ES\) 400 (MH + ) 

Example 205. Dimethyl 2-(3-{2-[(4-methoxyanilinocarbonyl)-oxy]ethyl}benzyl)malonate 
[0808] 
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[0809] Using dimethyl 2-[3-(2-hydroxyethyl)benzyl]malonate and 4-methoxyphenylisocyanate, the title compound 
was obtained in the same manner as described in Example 192b). 
MS m/e(ESI)416(MH + ) 

Example 206. Dimethyl 2-(3-{2-[(3'methoxyanilinocarbonyl)-oxy]ethyl}benzyl)malonate 
[0810] 




I 



[0811] Using dimethyl 2-[3-(2-hydroxyethyl)benzyl]malonate and 3-methoxyphenylisocyanate, the title compound 

was obtained in the same manner as described in Example 192b). 

MSmt/e(ESI)416(MH + ) 

Example 207. Dimethyl 2-(3-{2-[(4-chloroanilinocarbonyl)oxy]-ethyl}benzyl)malonate 
[0812] 




I 



[0813] Using dimethyl 2-[3-(2-hydroxyethyl)benzyl]malonate and 4-chlorophenylisocyanate, the title compound was 
obtained in the same manner as described in Example 192b). 
MS mte(ESI) 420 (MH + ) 

Example 208. Dimethyl 2-(3-{2-[(2,4-dichloroanilinocarbonyl)-oxy]ethyl}benzyl)malonate 
[0814] 




I 



[0815] Using dimethyl 2-[3-(2-hydroxyethyl)benzyl]malonate and 2,4-dichlorophenylisocyanate, the title compound 

was obtained in the same manner as described in Example 192b). 

MSm/e(ESI)454(MH + ) 
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Example 209. Dimethyl 2-(3-(2-[(2-chloroanilinocarfaonyl)oxy]-ethyl}benzyl)malonate 



[0816] 




I 



[081 7] Using dimethyl 2-[3-(2-hydroxyethyl)benzyl]malonate and 2-chlorophenylisocyanate, the title compound was 
obtained in the same manner as described in Example 1 92b). 
MS mle (ESI) 420 (MH 4 ) 

Example 210. Dimethyl 2-(3-{2-[(2,4-difluorcanilinocarbonyl)-oxy]ethyl}benzyl)malonate 
[0818] 




I 



[0819] Using dimethyl 2-[3-(2-hydroxyethyl)benzyl]malonate and 2,4-difluorophenylisocyanate, the title compound 
was obtained in the same manner as described in Example 192b). 
MSm/e(ESI) 422 (MH + ) 

Example 211. Dimethyl 2-(3-{2-[(3-chloroanilinocarbonyl)oxy]ethyl}benzyl)malonate 
[0820] 




[0821] Using dimethyl 2-[3-(2-hydroxyethyl)benzyl]malonate and 3-chlorophenylisocyanate, the title compound was 

obtained in the same manner as described in Example 192b). 

MSA77/e(ESI)420(MH 4 ) 
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Example 212. Dimethyl 2-(3-{[(anilinocaroonyl)oxyImethylH-methoxybenzyl)matonate 



Production example 212a) 

Dimethyl 2-[3-(hydroxymethyl)-4-methoxybenzyl]malonate 
[0822] 



0 



[0823] Using 3-({[1 -(t-butyl)-l , 1 -dimethylsilyl]oxy}methyl)-4-methoxybenzaldehyde and dimethyl malonate, the title 
compound was obtained in the same manner as described in Production example 192a). 
1 H-NMR (CDCI 3 ) 

6: 3.16 (d, J=8.0Hz, 2H) 3.68 (t, J=8. 0Hz, 1H) 3.70 (s, 6H) 3.84 (s, 3H) 4.64 (d, J=6.0Hz, 2H) 6.79 (d, J=9.2Hz, 1H) 
7.09-7.11 (m, 2H) 

Example 212b) Dimethyl 2-(3-{[(anilinocarbonyl)oxy3methyl}-4-methoxybenzyl)malonate 
[0824] 




1 I 



[0825] Using dimethyl 2-[3-(hydroxymethyl)-4-methoxybenzyl]malonate and phenylisocyanate, the title compound 
was obtained in the same manner as described in Example 192b). 
MSm/e(ESI) 402 (MH+) 

Example 213. Dimethyl 2-(4-methoxy-3-{[(4'toluidinocarbonyl)oxy]methyl}benzyl)malonate 
[0826] 




[0827] Using dimethyl 2-[3-(hydroxymethyl)-4-methoxybenzyl]malonate and p-tolylisocyanate, the title compound 

was obtained in the same manner as described in Example 192b). 

MSm/e(ESI)416(MH + ) 
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Example 214. Dimethyl 2-[4-methoxy-3-({[(4-methoxyanilino)-carbonyl]oxy)methy))benzyl]malonate 
[0828] 




[0829] Using dimethyl 2-[3-(hydroxymethyl)-4-methoxybenzyl]malonate and 4-methoxyphenylisocyanate, the title 
compound was obtained in the same manner as described in Example 192b). 
MS/77/e(ESI) 432 (MH + ) 

Example 215. Dimethyl 2-[9-methoxy-3-({[(3-methoxyanilino) carbonyl]oxy}methyl)benzyl]malonate 
[0830] 




[0831] Using dimethyl 2-[3-(hydroxymethyl)-4-methoxybenzyl]malonate and 3-methoxyphenylisocyanate, the title 
compound was obtained in the same manner as described in Example 192b). 
MSm/e(ESI) 432 (MH+) 

Example 216. Dimethyl 2-[3-({[(4-chloroanilino)carbonyl]-oxy}methyl)-4-methoxybenzyl]malonate 
[0832] 




I f 



[0833] Using dimethyl 2-[3-(hydroxymethyl)-4-methoxybenzyl]malonate and 4-chlorophenylisocyanate, the title com- 
pound was obtained in the same manner as described in Example 192b). 
MSm/e(ESI) 436 (MH + ) 

Example 21 7. Dimethyl 2-[3-({[(2 > 4-dichloroanilino)carbonyl]-oxy}methyl)'4-methoxy-benzyl]malonate 
[0834] 




[0835] Using dimethyl 2-[3-(hydroxymethyl)-4-methoxybenzyl]malonate and 2,4-dichlorophenylisocyanate, the title 
compound was obtained in the same manner as described in Example 192b). 
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MS m/e(ESI) 470 (MH + ) 

Example 218. Dimethyl 2-[3-({[(2-chloroanilino)carbonyl]oxy}-methyl)-4>methoxybenzyl]malonate 
[0836] 




[0837] Using dimethyl 2-[3-(hydroxymethyl)-4-methoxybenzyl]malonate and 2-chlorophenylisocyanate, the title com- 
pound was obtained in the same manner as described in Example 192b). 
MSm/e(ESI) 436 (MH 4 ) 

Example 21 9. Dimethyl 2-[3-({[(2,4-difluoroanilino)carbonyl]-oxy}methyl)-4-methoxybenzyl]malonate 
[0838] 




[0839] Using dimethyl 2-[3-(hydroxymethyl)-4-methoxybenzyl]malonate and 2,4-diflurophenylisocyanate, the title 
compound was obtained in the same manner as described in Example 192b). 
MSm/e(ESI) 438 (MH+) 

Example 220. Dimethyl 2-[3-({[(2 > 4-difluoroanilino)carbonyl]-oxy}methyl)-4-methoxybenzyl]malonate 
[0840] 




[0841] Using dimethyl 2-[3-(hydroxymethyl)-4-methoxybenzyl]malonate and a.cc.a-trifluoro-p-tolylisocyanate, the ti- 
tle compound was obtained in the same manner as described in Example 192b). 
MSm/e{ESI)470(MH + ) 
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Example 221 . Dimethyl 2-(3-{2-[(anilinocarbonyt)oxy]ethyl}-4-methoxybenzyl)malonate 



Production example 221a) Dimethyl 2-[3-(2-hydroxyethyl)-4-methoxybenzyl]malonate 



[0842] 




[0843] Using 3-(2-{[1 -(t-butyl)-l ,1 -dimethylsilyl]oxy}ethyl)-4-methoxybenzaldehyde and dimethyl malonate, the title 
compound was obtained in the same manner as described in Production example 192a). 
1 H-NMR (CDCI 3 ) 

5: 2.86 (t, J=6.4Hz, 2H) 3.1 4 (d, J=8.0Hz, 2H) 3.62 (t, J=8.0Hz, 1 H) 3.70 (s, 6H) 3.80 (s, 3H) 3.81 (t, J=6.4Hz, 2H) 6.77 
(d, J=8.4Hz, 1H) 6.98 (d, J=2.4Hz t 1H) 7.04 (dd, J=2.4, 8.4Hz, 1H) 

Example 221b) Dimethyl 2-(3-{2-[(anilinocarbonyl)oxy]ethyl}-4-methoxybenzyl)malonate 



[0845] Using dimethyl 2-[3-(2-hydroxyethyl)-4-methoxybenzyl]malonate and phenylisocyanate, the title compound 

was obtained in the same manner as described in Example 192b). 

MSm/e(ESI)416(MH + ) 

Example 222. Dimethyl 2-(4-methoxy-3-{2-[(4-toluidinocarbonyl)oxy]ethyl)benzyl)malonate 



[0847] Using dimethyl 2-[3-(2-hydroxyethyl)-4-methoxybenzyl]malonate and p-tolylisocyanate, the title compound 
was obtained in the same manner as described in Example 192b). 
MS m/e{ES\) 430 (MH + ) 



[0844] 




[0846] 
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Example 223. Dimethyl 2-[4-methoxy-3-(2-{[(4-methoxvanilino)-carbonvl1oxy)ethyl)benzyl]malonate 
[0848] 




f I 



[0849] Using dimethyl 2-[3-(2-hydroxyethyl)-4-methoxybenzyl]malonate and 4-methoxyphenylisocyanate, the title 
compound was obtained in the same manner as described in Example 192b). 
MSm/e(ESI) 446 (MH + ) 

Example 224. Dimethyl 2-[4-methoxy-3-(2-{[(3-methoxyanilino)- carbonyl]oxy}ethyl)benzyl]malonate 
[0850] 




[0851] Using dimethyl 2-[3-(2-hydroxyethyl)-4-methoxybenzyl]malonate and 3-methoxyphenylisocyanate, the title 
compound was obtained in the same manner as described in Example 192b). 
MSm/e(ESI) 446 (MH + ) 

Example 225. Dimethyl 2-[3-(2-{[(4-chloroanilino)carbonyl]-oxy}ethyl)-4-methoxybenzyl]malonate 
[0852] 




I I 



[0853] Using dimethyl 2-[3-(2-hydroxyethyl)-4-methoxybenzyl]malonate and 4-chlorophenylisocyanate, the title 
compound was obtained in the same manner as described in Example 192b). 
MS m/e{£S\) 450 (MH 4 ) 

Example 226. Dimethyl 2-[3-(2-{[(2 > 4-dichloroanilino)-carbonyl]oxy}ethyl)-4-methoxybenzyl]malonate 
[0854] 




[0855] Using dimethyl 2-[3-(2-hydroxyethyl)-4-methoxybenzyl]malonate and 2,4-dichlorophenylisocyanate, the title 
compound was obtained in the same manner as described in Example 192b). 
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MS m/e(ESI) 484 (MH + ) 

Example 227. Dimethyl 2-[3-(2-{[(2-chloroanilino)carbonyl]-oxy}ethyl)-4-methoxybenzyl]malonate 
[0856] 




I I 



[0857] Using dimethyl 2-[3-(2-hydroxyethyl)-4-methoxybenzyl]malonate and 2-chlorophenylisocyanate, the title 
compound was obtained in the same manner as described in Example 192b). 
MS m/e(ESI) 450 (MH+) 

Example 228. Dimethyl 2-[3-(2-{[(2 ) 4-difluoroanilino)-carbonyl]oxy}ethyl)-4-methoxybenzyl]malonate 
[0858] 




[0859] Using dimethyl 2-[3-(2-hydroxyethyl)-4-methoxybenzyl]-malonate and 2,4-difluorophenylisocyanate, the title 

compound was obtained in the same manner as described in Example 192b). 

MSm/e(ESI)452(MH+) 

Example 229. Dimethyl 

2-{4-methoxy-3-[2-({[4-(trifluoromethyl)anilino]carbonyl}-oxy)ethyl]benzyi}malonate 
[0860] 




[0861 ] Using dimethyl 2-[3-(2-hydroxyethyl)-4-methoxybenzyl]malonate and a.a.a-trif luoro-p-tolylisocyanate, the ti- 
tle compound was obtained in the same manner as described in Example 192b). 
MSm/e(ESI)484(MH + ) 
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Example 230. Dimethyl 2-(3-{[(anilinocaroonyl)oxy]methyl}-4-ethoxybenzyl)malonate 
Production example 230a) 3-({[1 -butyl)-1 ,1 -dimethylsilyl]-oxy}methyl)-4-ethoxybenzaldehyde 
[0862] 




[0863] Using 2-ethoxybenzyl alcohol, the title compound was obtained in the same manner as described in Production 

example 117a) followed by Production example 117b). 

1 H-NMR(CDCI 3 ) 

5: 0.12 (s, 6H) 0.93 (s, 9H) 1.40 (t, J=6.8Hz, 3H) 4.11 (q, J=6.8Hz, 2H) 4.74 (s, 2H) 6.90 (d, J=8.4Hz, 1H) 7.76 (dd, 
J=1 .6, 8.4Hz, 1 H) 7.97 (d, J=1 .6Hz, 1 H) 9.86 (s, 1 H) 

Production example 230b) 

Dimethyl 2-[4-ethoxy-3-(hydroxymethyl)benzyl]malonate 
[0864] 



0 




[0865] Using 3-({[1-(t-butyl)-1 ,1-dimethylsilyl]oxy}methyl)-4-ethoxybenzaldehyde and dimethyl malonate, the title 
compound was obtained in the same manner as described in Production example 192a). 
1 H-NMR (CDCI 3 ) 

8 : 1 .42 (d, J=6.8Hz, 3H) 3.15 (d, J=8.0Hz, 2H) 3.63 (t, J=8.0Hz, 1 H) 3.70 (s, 6H) 4.05 <q, J=6.8Hz, 2H) 4.65 (d, J=6.4Hz, 
2H) 6.77 (d, J=8.4Hz, 1H) 7.06-7.09 (m, 2H) 

Example 230c) Dimethyl 2-(3-{[(anilinocarbonyl)oxy]methyl}-4-ethoxybenzyl)malonate 
[0866] 




[0867] Using dimethyl 2-[4-ethoxy-3-(hydroxymethyl)benzyl]-malonate and phenylisocyanate, the title compound 
was obtained in the same manner as described in Example 192b). 
MS m/e(ESI)416(MH+) 
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Example 231. Dimethyl 2-(4-ethoxy-3-{[(4-toluidinocarbonyl)oxy]zmethyl}benzyl)malonate 



[0868] 



h 0 XJ Q X 0 

[0869] Using dimethyl 2-[4-ethoxy-3-(hydroxymethyl)benzyl]-malonate and p-tolylisocyanate, the title compound was 
obtained in the same manner as described in Example 192b). 
MSm/e(ESI) 430 (MH + ) 

Example 232. Dimethyl 2-[4-ethoxy-3-({[(4-methoxyanilino)-carbonyl]ox}methyl)benzyl)malonate 
[0870] 




[0871] Using dimethyl 2-[4-ethoxy-3-(hydroxymethyl)benzyl]malonate and 4-methoxyphenylisocyanate, the title 
compound was obtained in the same manner as described in Example 192b). 
MSm/e(ESI) 446 (MH + ) 

Example 233. Dimethyl 2-[4-ethoxy-3-(([(3-methoxyanilino)-carbonylloxy}methyl)benzyl1malonate 
[0872] 




[0873] Using dimethyl 2-[4-ethoxy-3-(hydroxymethyl)benzyl]-malonate and 3-methoxyphenylisocyanate, the title 

compound was obtained in the same manner as described in Example 192b). 

MSm/e<ESI)446(MH+) 
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Example 234. Dimethyl 2-[3-({[(4-chloroanilino)carbonyl]-oxy}methyi)^4-ethoxybenzyl]malonate 
[0874] 




[0875] Using dimethyl 2-[4-ethoxy-3-(hydroxymethyl)benzyl]-malonate and 4-chlorophenylisocyanate, the title com- 
pound was obtained in the same manner as described in Example 192b). 
MSm/e(ESI) 450 (MH + ) 

Example 235. Dimethyl 2-[3-({[(2,4-dichloroanilino)carbonyl]-oxy}methyl)-4-ethoxybenzyl]malonate 
[0876] 




[0877] Using dimethyl 2-[4-ethoxy-3-(hydroxymethyl}benzyl]-malonate and 2,4-dichlorophenylisocyanate, the title 
compound was obtained in the same manner as described in Example 192b) . 
MSm/e(ESI) 484 (MH 4 ) 

Example 236. Dimethyl 2-[3-({[(2-chloroanilino)carbonyl]oxy}-methyl)-4-ethoxybenzyl]malonate 
[0878] 




[0879] Using dimethyl 2-[4-ethoxy-3-(hydroxymethyl)benzyl]-malonate and 2-chlorophenylisocyanate, the title com- 
pound was obtained in the same manner as described in Example 192b). 
MS m/e(ESI) 450 (MH + ) 
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Example 237. Dimethyl 2-[3-({[(2,4-difluoroanilino)caft)onyl]-oxy}methyl)-4-ethoxybenzyl]malonate 
[0880] 




[0881] Using dimethyl 2-[4-ethoxy-3-(hydroxymethyl)benzyl]-malonate and 2,4-difluorophenylisocyanate, the title 
compound was obtained in the same manner as described in Example 192b). 
MSmte(ESI) 452 (MH + ) 

Example 238. Dimethyl 

2-{4-ethoxy-3-[({[4-(trifluoromethyl)anilino]carbonyl}oxy)-methyl]benzyl}malonate 
[0882] 




[0883] Using dimethyl 2-[4-ethoxy-3-(hydroxymethyl)benzyl]-malonate and a,a,a-trifluoro-p-tolylisocyanate, the title 
compound was obtained in the same manner as described in Example 192b). 
MSm/e(ESI) 484 (MH + ) 

Example 239. Dimethyl 2-[3-({[(3-chloroanilino)carbonyl]oxy}-methyl)-4-ethoxybenzyl]malonate 
[0884] 




[0885] Using dimethyl 2-[4-ethoxy-3-(hydroxymethyl)benzyl]-malonate and 3-chlorophenylisocyanate, the title com- 
pound was obtained in the same manner as described in Example 192b). 
MSm/e(ESI)450(MH + ) 
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Example 240. Ethyl 

2-i$opropoxy-3'[3-({[4-(trifluoromethyl)anilino]carfaonyl}-oxy)phenyl]propanoate 
5 [0886] 



10 




[0887] Using ethyl 3-(3-hydroxyphenyl)-2-isopropoxypropanoate and a,ct,a-trifluoro-p-tolylisocyanate, the title corn- 
's pound was obtained in the same manner as described in Example 192b). 
MS m/e (ESI) 484 (MH + ) 

Example 241 . 

20 3-[3-({[(2,4-Dichlorophenyl)sulfonyl]amino}methyl) 4-methoxyphenyl]-2-isopropoxypropanoic acid 
[0888] 



25 




[0889] To a solution of 33 mg of ethyl 3-[3-(aminomethyl)-4-methoxyphenyl]-2-isopropoxypropanoate and 25 mg of 
2,4-dichlorobenzenesulfonyl chloride in 0.8 ml of dichloromethane was added 40 uJ of pyridine under ice-cooling, and 
stirring was continued at room temperature for 4 hours. After removing the solvent, to the residue were added 1 .0 ml 
of ethanol and 0. 3 ml of 2N aqueous sodium hydroxide, and the mixture was stirred at room temperature for 2 hours. 
35 The reaction solution was diluted with water, and neutralized with 2N hydrochloric acid. The mixture was extracted with 
ethyl acetate and concentrated. Then, the residue was purified by HPLC using a reverse-phase column by using an 
elution solvent of water-acetonitrile-trifluoroacetic acid system, to give 2.0 mg of the title compound. 
MS m/e (ESI) 476 (MH + ) 

40 Example 242. 

3-{3-[3-(3,4-Dimethylphenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[0890] 

45 



OH 0 

[0891 ] Using 3,4-dimethylphenol, the title compound was obtained in the same manner as described in Example 1 c). 
MS m/e(ESI) 425 (MNa + ) 

55 
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Example 243. 

3-{3-[3-(4-Bromophenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[0892] 



OH 0 



[0893] Using 4-bromophenol, the title compound was obtained in the same manner as described in Example 1c). 
MS m/e(ES\) 475 (MNa + ) 

Example 244. 3-{3'[2-Hydroxy-3-(2-methoxy-5-methylphenoxy)propoxy]phenyl}-2-isopropoxypropanoic acid 
[0894] 

OH 0 



[0895] Using 2-methoxy-5-methylphenol, the title compound was obtained in the same manner as described in Ex- 
ample 1c). 

MS m/e?(ESI) 441 (MNa + ) 

Example 245. 3-{3-[3-(3-Chloxophenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[0896] 



OH 

CI 



[0897] Using 3-chlorophenol, the title compound was obtained in the same manner as described in Example 1 c). 
MS m/e(ESI) 431 (MNa + ) 

Example 246. 3-[3-(2'Hydroxy"3-p-tolyloxypropoxy)phenyl1-2-isopropoxypropanoic acid 
[0898] 



OH 0 



[0899] Using 4-methylphonol, the title compound was obtained in the same manner as described in Example 1c). 
MSm/e(ESI)411(MNa + ) 



148 



EP 1 380 562 A1 

Example 247. 3-{3-[3-(2,4-Dimethylphenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[0900] 



i OK 



[0901 ] Using 2, 4-dimethylphenol, the title compound was obtained in the same manner as described in Example 1 c). 
MS m/e(ESI) 425(MNa + ) 

Example 248. 3-[3-(2-Hydroxy-3-m-tolyloxypropoxy)phenyl]-2-isopropoxypropanoic acid 
[0902] 



OH 0 



[0903] Using 3-methylphenol, the title compound was obtained in the same manner as described in Example 1c). 
MSm/e(ESI) 411(MNa + ) 

Example 249. 3-{3-[3-(3-Ethylphenoxy)- 2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[0904] 



OH 0 

07 t^y 



[0905] Using 3-ethylphenol, the title compound was obtained in the same manner as described in Example 1c). 
MS m/e(ES\) 425 (MNa + ) 

Example 250. 3-{3-[3-(2,6-Difluorophenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[0906] 




OH 



u 



[0907] Using 2, 6-difluorophenol, the title compound was obtained in the same manner as described in Example 1 c). 
MS m/e{ES\) 433 (MNa + ) 
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Example 251 . 3-{3-[3-(2-Chloro-54rifluoromethylphenoxy)-2-hydroxypropoxy]phenyl}>2-isopropoxypropanoic acid 
[0908] 



F F OH 0 

[0909] Using 2-chloro-5-trifluoromethylphenol, the title compound was obtained In the same manner as described 

in Example 1c). 

MS mte(ESI) 499 (MNa + ) 

Example 252. 3-{3-[3-(3,4-Dichlorophenoxy)-2-hydroxypropoxy]phenyl}-2Hsopropoxypropanoic acid 
[0910] 

OH 0 



[0911] Using 3,4-dichlorophenol, the title compound was obtained in the same manner as described in Example 1c). 
MS m/e(ESI) 465 (MNa + ) 

Example 253. 3-{3-[3-(4-Chloro-3-methylphenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[091 2] 

OH 0 

[091 3] Using 4-chloro-3-methylphenol, the title compound was obtained in the same manner as described in Example 
1c). 

MS m/e(ESI) 445(MNa+) 

Example 254. 3-{3-[3-(4-Cyanomethylphenoxy)-2'hydroxypropoxy]phenyl}>2-isopropoxypropanoic acid 
[0914] 



OH 0 

[0915] Using 4-cyanomethylphenol, the title compound was obtained in the same manner as described in Example 
1c). 

MS m/e(ES\) 435 (MNa + ) 
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Example 255. 3-{3-f3-(3-Chloro-4-fluorophenoxy)-2-hydroxypropoxy]phenyl}-2>isopropoxypropanoic acid 
[0916] 





[0917] Using 3-chloro-4-fluorophenol, the title compound was obtained in the same manner as described in Example 
1c). 

MS m/e{ES\) 449 (MNa + ) 

Example 256. 3-{3-[3-(4-Chiorophenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[0918] 

OH 0 

[0919] Using 4-chlorophenol, the title compound was obtained in the same manner as described in Example 1c). 
MSmte{ESI)431(MNa + ) 

Example 257. 3-{3-[2-Hydroxy-3-(2-piperidino-1 -yl-phenoxy)propoxy]phenyl}-2-isopropoxypropanoic acid 
[0920] 

OH 

k OH 



[0921 ] Using 2-piperidinophenol, the title compound was obtained in the same manner as described in Example 1 c). 
MS m/e(ESI) 480 (MNa + ) 

Example 258. 3-{3-[3-(4-Fluorophenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[0922] 



OH 0 

[0923] Using 4-fluorophenol, the title compound was obtained in the same manner as described in Example 1c). 
MSm/e(ESI)415(MNa + ) 
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Example 259. 3-{3-[3-(4-Ethylphenoxy)-2-hydroxy]propoxy}phenyl}-2-isopropoxypropanoic acid 
[0924] 



OH 0 



[0925] Using 4-ethylphenol, the title compound was obtained in the same manner as described in Example 1c). 
MS m/e(ES\) 425(MNa + ) 

Example 260. 3-{3-[3-(5-Chloro-2-methylphenoxy)-2-hydroxypropoxy]phenyl)-2-isopropoxypropanoic acid 
[0926] 

OH 0 



[0927] Using 2-methyl-3-chlorophenol, the title compound was obtained in the same manner as described in Example 
1c). 

MS m/e(ESI) 445 (MNa + ) 

Example 261 . 3'{3-[2-Hydroxy-3-(3-methoxy-5-methylphenoxy)propoxy]phenyl}-2-isopropoxypropanoic acid 
[0928] 



OH 0 

[0929] Using 3-methyl-5-methoxyphenol, the title compound was obtained in the same manner as described in Ex- 
ample 1c). 

MSm/e(ESI) 441(MNa+) 

Example 262. 3-{3-[3-(3-Ethynylphenoxv)-2-hydroxypropoxylphenyl}-2-isopropoxypropanoic acid 
[0930] 



. OH 0 



[0931] Using 3-ethynylphenol, the title compound was obtained in the same manner as described in Example 1c). 
MS m/e(£S\) 421 (MNa + ) 
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Example 263. 3-{3-[2-Hydroxy>3'(1H'indol-4-yloxy)propoxy]phenyl}-2HSopropoxypropanoic acid 



[0932] 



OH 0 



N 

[0933] Using 4-hydroxyindole, the title compound was obtained in the same manner as described in Example 1c). 
MS m/e{ES\) 435(MNa + ) 

Example 264. 3-{3-[3-(4-ChlorO'2-cyanophenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[0934] 



ON OH 0 

[0935] Using 4-chloro-2-cyanophenol, the title compound was obtained in the same manner as described in Example 
1c). 

MS m/e(ESI) 456(MNa + ) 

Example 265. 3-{3-[3-(4-Bromo-2-cyanophenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[0936] 



CH OK 0 

[0937] Using 4-bromo-2-cyanophenol, the title compound was obtained in the same manner as described in Example 
1c). 

MS m/e(ES\) 500 (MNa + ) 

Example 266. 2-lsopropoxy-3-(3-{[({[4-chlorobenzyl]oxy}-carbonyl)amino]methyl}phenyl)propanoic acid 
[0938] 



[0939] Using 4-chlorobenzyl bromide, the title compound was obtained in the same manner as described in Example 
138f). 

MS m/e(ES\) 428(MH + ) 
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Example 267. 2-lsopropoxy-3-(3-{[({[3-chlorobenzyl]oxy}-carbonyl)amino]methyl}phenyl)propanoic acid 
[0940] 



[0941 ] Using 3-chlorobenzyl bromide, the title compound was obtained in the same manner as described in Example 
138f). 

MS m/e(ESI) 428 (MH+) 

Example 268. 2-lsopropoxy-3-(3-{[({[2-chlorobenzyl]oxy}-carbonyl)amino]methyl}phenyl)propanoic acid 
[0942] 



[0943] Using 2-chlorobenzyl bromide, the title compound was obtained in the same manner as described in Example 
138f). 

MS m/e{£S\) 428 (MH + ) 

Example 269. 2-lsopropoxy-3-(3-{[({[4-fluorobenzyl]oxy}-carbonyl)amino]methyl}phenyl)propanoic acid 
[0944] 



[0945] Using 4-fluorobenzyl bromide, the title compound was obtained in the same manner as described in Example 
138f). 

MS m/e(ESI) 412(MH + ) 

Example 270. 2-lsopropoxy-3-(3-{[({[3-fluorobenzylloxy}-carbonyl)amino]methyl}phenyl)propanoic acid 
[0946] 



[0947] Using 3-fluorobenzyl bromide, the title compound was obtained in the same manner as described in Example 
138f). 
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MSm/e{ESI)412(MH + ) 

Example 271 , 2-lsopropoxy-3-(3-{[({[4-cyanobenzyl]oxy)<arbonyi)amino]methyl}phenyl)propanojc acid 
[0948] 



[0949] Using 4-cyanobenzyl bromide, the title compound was obtained in the same manner as described in Example 
138f). 

MSm/e(ESI)419(MH + ) 

Example 272. 2-lsopropoxy-3-(3-{[({[3-cyanobenzyl]oxy}-carbonyl)amino]methyl}phenyl)propanoic acid 
[0950] 

[0951 ] Using 3-cyanobenzyl bromide, the title compound was obtained in the same manner as described in Example 
138f). 

MSm/e(ESI)419(MH + ) 

Example 273. 2-lsopropoxy-3-(3-{[({[2,4-difluorobenzyl]-oxy}carbonyl)amino]methyl}phenyl)propanoic acid 
[0952] 



[0953] Using 2,9-difluorobenzyl bromide, the title compound was obtained in the same manner as described in Ex- 
ample 138f). 
MS m/e{£S\) 430 (MH + ) 

Example 274. 2-lsopropoxy-3-(3-{[({[4-methoxybenzyl]oxy}-carbonyl)amino]methyl}phenyl)propanoic acid 
[0954] 



[0955] Using 4-methoxybenzyl chloride, the title compound was obtained in the same manner as described in Ex- 
ample 138f). 

MS m/e(ES\) 424 (MH + ) . 
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Example 275. 2-lsopropoxy-3-(3-{[({[2-fluoro-4-trifluoromethylbenzy 
acid 

[0956] 



[0957] Using 2-fluoro-4-trifluoromethylbenzylbromide, thetitle compound was obtained in the same manner as de- 
scribed in Example 138f). 
MS m/e(ESI) 480 (MH + ) 

Example 276. 

2-lsopropoxy-3-(3-{[({[2-chloro-4-propoxybenzyl]oxy}-carbonyl)aminolmethyl}phenyl)propanoic acid 
[0958] 



[0959] Using 2-chloro-4-propoxybenzylbromide, the title compound was obtained in the same manner as described 

in Example 138f). 

MS m/e(ESI) 486 (MH + ) 

Example 277. 2-lsopropoxy-3-(3'{[({[2-fluoro-4-chlorobenzyl]oxy}carbonyl)amino]methyl}phenyl)propanoic acid 
[0960] 



[0961] Using 2-fluoro-4-chlorobenzyl bromide, the title compound was obtained in the same manner as described 

in Example 138f). 

MS m/e{BS\) 446(MH + ) 
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Example 278, 

2-lsopropoxy-3-(3-{[({[4-trifluoromethoxybenzvlloxv)- carbonyl)amino]methyl}phenyl)propanoic acid 
[0962] 



[0963] Using 4-trifluoromethoxyben2yl bromide, the title compound was obtained in the same manner as described 

in Example 138f). 

MS m/e(ESI) 478(MH + ) 

Example 279. 3-{3-[3-(2,4-Dichlorophenoxy) 2(S)-hydroxypropoxv]phenyl}-2(S)-isopropoxypropanoic acid 
Production example 279a) 

4(S)-Benzyl-3-(2-isopropoxyacetyl)oxazolidin-2-one 
[0964] 




[0965] A solution containing 98 g of 2-isopropoxyacetic acid and 360 ml of triethylamine in tetrahydrof uran (4L) was 
cooled to - 25°C. After 92 ml of 2,2-dimethylpropanoyl chloride was dropwise added, the reaction solution was stirred 
at -20°C for 5 hours. Then, 50 g of anhydrous lithium chloride and 120 g of (4S)-4-benzyl-1 ,3-oxazolon-2-one were 
successively added, and stirring was continued at room temperature overnight. Then, the reaction solution was filtered 
and evaporated. The residue was dissolved in 2L of ethyl acetate, washed with saturated aqueous sodium hydrogen 
carbonate, and then dried over anhydrous magnesiumsulfate. The solvent was evaporated, and the residue was purified 
by silica gel column chromatography (elution solvent: hexane-ethyl acetate), to give 1 06.6 g of (4S)-4-benzyl-3-(2-iso- 
propoxyacetyl)-1 , 3-oxazolon-2-one as a colorless oil. 
1 H NMR (CDCI 3 ) 

5 :1.17 (d, J=6.0Hz, 6H) 2.81 (dd, J=9.5, 13.4Hz, 1H) 3.35 (dd, J=3.2,13.4Hz, 1H) 3.74 (sept, J=6.0Hz, 1H)) 4.24 (dd, 
J=3.5, 9.3Hz) 4.29 (t, J=9.3Hz, 1H) 4.65 (d, J=19.5Hz, 1H) 4.69 (m, 1H) 4.70 (d, J=1 9.5Hz, 1H) 7.22 (d, J=7.2Hz, 2H) 
7.30-7.45 (m, 3H) 
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Production example 279b) 

4 (S)-Benzyl-3-[3-(3-benzyloxyphenyl)>3-hydroxy-2(S)-isopropoxypropionyl]oxazolidin-2-one 
5 [0966] 



10 




15 

[0967] After cooling a solution containing 8.1 g of (4S)-4-benzyl-3-(2-isopropoxyacetyl)-1 ,3-oxazolon-2-one in tolu- 
ene (120 ml) was cooled to -75°C, 5.0 ml of triethylamine was added. 30.5 ml of dibutylboron triflate (1M solution in 
dichloromethane) was added dropwise at such a rate that the inside temperature did not exceed -70°C. After the 
dropwise addition, the mixture was stirred for 50 minutes. Then, the inside temperature was raised to 0°C and the 

20 mixture was stirred for another 50 minutes, and again cooled to -75°C. To the reaction solution was added a solution 
containing 5.2 g of 3-benzyloxybenzaldehyde in dichloromethane (25 ml) by means of cannula, and stirring was con- 
tinued at -75°C for 30 minutes. Then, the inside temperature was raised to 0°C over about 1 hour by 10°C per 10 
minutes. Again after cooling to -75°C, a solution containing 2.0 g of 3-benzyloxybenzaldehyde in dichloromethane (10 
ml) was added. The temperature was gradually raised to room temperature and stirred for 3 days at room temperature. 

25 The reaction solution was poured into a mixed solution of 150 ml of methanol, 100 ml of pH 7 buffer (disodium hydrogen 
phosphate-citric acid) and 30 ml of hydrogen peroxide (30% aqueous solution), and extracted with ethyl acetate. The 
organic layer was washed with saturated brine, dried over anhydrous magnesium sulfate and the solvent was evapo- 
rated. The residue was purified by silica gel column chromatography, to give 13. 1 g of 4 (S)-benzyl-3-[3-(3-benzyloxy- 
phenyl)-3-hydroxy-2(S)-isopropoxypropionyl]oxazolidin-2-one as a colorless oil in the 2:1 -> 3:2 hexane-ethyl acetate 

30 fraction. 

1 HNMR(CDCI 3 ) 

8: 1.11 (d, J=6.0Hz, 3H) 1.19 (d, J=6, 0Hz, 3H) 2.75 (dd, J=9.6, 13.2Hz, 1H)3.08 (d, J=5.6Hz, 1H)3.26 (dd, J=3.2, 
1 3.2Hz, 1 H) 3.60-3.69 (m, 2H) 3.99 (dd, J=1 .6, 8.8Hz, 1 H) 4.27-4.33 (m, 1 H) 4.84 (t, J=5. 6Hz, 1 H) 5.07 (s, 2H) 5. 44 
(d, J=5. 2Hz, 1H) 6. 88-6. 90 (m, 1H) 7.00 (d, J=7.6Hz, 1H) 7.09 (t, J=2.0Hz, 1H) 7.16-7.24 (m,.3H) 7.28-7.35 (m, 6H) 
35 7.39-7.43 (m, 2H) 

Production example 279c) 4(S)-Benzyl-3-[3-(3-hydroxyphenyl)-2(S)-isopropoxypropionyl]oxazolidin-2-one 
[0968] 

40 



45 




[0969] 12.9 g of 4-Benzyl-3-[3-(3-benzyloxyphenyl)-3-hydroxy-2-isopropoxy propionyl]oxazolidin-2-one was dis- 
solved in 30 ml of pyridine, and 3.06 ml of methanesulfonyl chloride was dropwise added thereto underice-cooling. 
After stirring was continued at room temperature for 2 hours, the reaction solution was diluted with ethyl acetate and 
washed successively with 1 N hydrochloric acid and saturated brine. The organic layer was dried over anhydrous mag- 
nesium sulfate, filtered, and the solvent was concentrated, to give 3-(4(S)-benzyl-2-oxooxazolidin-3-yl)-1 -(3-benzyloxy- 
phenyl)-2(S)-isopropoxy-3-oxopropyl methanesulfonate. This product was then dissolved in 300 ml of ethanol, and 2 
g of 10% palladium carbon was added, and the mixture was stirred overnight under hydrogen atmosphere at room 
temperature. The reaction solution was filtered, and the filtrate was concentrated. The residue was diluted with ethyl 
acetate, and washed with saturated aqueous sodium hydrogen carbonate, The organic layer was dried over anhydrous 
magnesium sulfate, and the solvent was evaporated. The residue was purified by silica gel column chromatography, 
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to give 5.87 g of the title compound as a colorless oil in the 2:1 -> 3:2 hexane-ethyl acetate fraction. 
1 H NMR (CDCI 3 ) 

5 : 1 .04 (d, J=6.0Hz, 3H) 1 .1 6 (d, J=6.0Hz, 3H) 2.78 (dd, J=9.6, 1 3.2Hz, 1 H) 2.86-2.96 (m, 2H) 3.31 (dd, J=2. 4, 1 3.6Hz, 
1H) 3.53 (Sept, J=6.0Hz, 1H) 4.01 (t, J=8.0Hz, 1H) 4.13 (dd, J=2.4, 9.2Hz, 1H) 4.50-4.55 (m, 1H) 5.22 (s, 1H) 5.39 
5 (dd, J=5.2, 8.4Hz, 1H) 6.71 (dd, 2.4, 8. 0Hz, 1H) 6.82 (t, J=2.0Hz, 1H) 6.87 (d, J=7.6Hz, 1H) 7.14 (t, J=8.0Hz, 1H) 
7.18-7.23 (m, 2H) 7.27-7.35 (m, 3H) 

Production example 279d) 3-(3-Hydroxyphenyl)-2(S)-isopropoxypropanoic acid ethyl ester 
10 [0970] 



0 



15 




[0971] 1.535 g of 4(S)-Benzyl-3-[3-(3-hydroxyphenyl)-2(S)-isopropoxypropionyl]oxazolidin-2-one was dissolved in 
20 40 ml of tetrahydrofuran, and 3.3ml of 30% aqueous hydrogen peroxide and 12 ml of 1N aqueous lithium hydroxide 
were successively added under ice-cooling, and stirring was continued at room temperature overnight. After adding 
water to the reaction solution, the mixture was extracted with dichloromethane and the aqueous layer was acidified by 
1N hydrochloric acid. Following extraction (x3) was conducted with ethyl acetate, the organic layer was dried over 
anhydrous magnesium sulfate, and the solvent was distilled off under reduced pressures, to give 847 mg of 3-(3-hy- 
25 droxyphenyl)-2(S)-isopropoxypropanoic acid. This product was then dissolved in 1 0 ml of N,N-dimethylformamide, and 
400 mg of potassium hydrogencarbonate and 0.32 ml of ethane iodide were successively added thereto, and stirring 
was continued at room temperature for 3 days. The reaction solution was diluted with ethyl acetate and washed with 
water. The organic layer was dried over anhydrous magnesium sulfate, and the solvent was evaporated. The residue 
was purified by silica gel column chromatography, to give 567 mg of the title compound as a colorless oil in the 3:1 
30 hexane-ethyl acetate fraction. 
1 H NMR (CDCI3) 

5 : 0.98 (d, J=6.4Hz, 3H) 1.16 (d, J=6.4Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 2.89 (dd, J=8.8, 14.0Hz, 1H) 2.97 (dd, J=4.8, 
13.6Hz, 1H)3.52 (Sept, J=6.0Hz, 1H) 4.05 (dd, J=4.8, 8.8Hz, 1H) 4.12-4. 19 (m, 2H) 5.01 (br, 1H) 6.09-6.72 (m, 1H) 
6.81-6.83 (m, 1H) 6. 75 (t, J=1.6Hz, 1H)7.15(t, J=7.6Hz, 1H) 

35 

Production example 279e) 2(S)-lsopropoxy-3-(3(R)-oxilanylmethoxyphenyl)propanoic acid ethyl ester 
[0972] 

40 




45 

[0973] 127 mg of 3-(3-hydroxyphenyl)-2(S)-isopropoxypropanoic acid ethyl ester was dissolved in 1 .7 ml of N, N- 
dimethylformamide, and 83 mg of potassium carbonate, 15 mg of cesium fluoride and 156 mg of (R)-glycidylnosylate 
were added, and stirring was continued at room temperature overnight. The reaction solution was diluted with ethyl 
acetate and washed with water. The organic layer was dried over anhydrous magnesium sulfate, and the solvent was 
50 evaporated. The residue was purified by silica gel column chromatography, to give 1 00 mg of the title compound as a 
colorless oil in the 4:1 hexane-ethyl acetate fraction. 
1 H NMR (CDCI3) 

6: 0.96 (d, J=6.0Hz, 3H) 1.15 (d, J=6. 0Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 2. 76 (dd, J=2.8, 4.8Hz, 1H) 2.87-2.93 (m, 2H) 
2.98 (dd, J=4.8, 1 4. 0Hz, 1 H) 3.33-3.37 (m, 1 H) 3.50 (Sept, J=6.0Hz, 1 H) 3. 95 (dd, J=6.0, 1 1 .2Hz, 1 H) 4.04 (dd, J=4.8, 
55 9.2Hz, 1 H) 4. 1 4-4.22 (m, 3H) 6.78 (dd, J=2.8, 8.4Hz, 1 H) 6.83 (d, J=2.0Hz, 1 H) 6.86 (d, J=7.6Hz, 1 H) 7.1 9 (t, J=8.4Hz, 
1H) 
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Production example 279Q 

3^3-[3-(2 > 9-Dichlorophenoxy)-2(S)-hydroxypropoxy]phenyl}-2(S)-isopropoxypropanoic acid ethyl ester 
[0974] 



CI 



CI OH 0 



[0975] 126 mg of 2-lsopropoxy-3-(3-oxilanylmethoxyphenyl)propanoic acid ethyl ester was dissolved in ethanol, and 
*5 1 30 mg of 2,4-dichlorophenol and 1 7 mg of potassium carbonate were added, and the mixture was stirred at 50°C for 
1 .5 days. The reaction solution was diluted with ethyl acetate and washed with water. The organic layer was dried over 
anhydrous magnesium sulfate, and the solvent was evaporated. The residue was purified by silica gel column chro- 
matography, to give 1 77 mg of the title compound as a colorless oil in the 3:1 hexane-ethyl acetate fraction. 

20 Example 279g) 3"{3"[3-(2 ) 4-Dichlorophenoxy)-2(S)-hydroxypropoxy]phenyl}-2(S)-isopropoxypropanoic acid 

[0976] 



CI OH 0 



[0977] 220 mg of 3-{3-[3-(2,4-DichIorophenoxy)-2(S)-hydroxypropoxy]phenyl}-2(S)-isopropoxypropanoic acid ethyl 
ester was dissolved in 4 ml of ethanol, followed by adding 1 ml of 1N sodium hydroxide. After standing as it was at 
room temperature for 4 hours, the solution was neutralized with 1 N hydrochloric acid and extracted with ethylacetate. 
The organic layer was dried over anhydrous magnesium sulfate, and the solvent was evaporated. The residue was 
35 purified by silica gel column chromatography, to give 200 mg of the title compound as a colorless oil in the 3:2 -> 2:3 
hexane-ethyl acetate fraction. 
MS m/e(ES\) 465 (MNa + ) 



Example 280. 3-{3-[3-(4-Chloro-2-cyanophenoxy)-2(S)-hydroxypropoxy]phenyl}-2(S)-isopropoxypropanoic acid 
[0978] 



45 

CI 




[0979] Using 4-chloro-2-cyanophenol, the title compound was obtained in the same manner as described in Produc- 
tion example 279f) and Example 279g). 
MS m/e(ES\) 456 (MNa + ) 
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Example 281. 

3-(3-{2(S)-Hydroxy-3-[3-(1-hydroxy-1-methylethyl)ph acid 
[0980] 




[0981 ] Using 3-(1 -hydroxy-1 -methylethyl)phenol, the title compound was obtained in the same manner as described 
in Production example 279f) and Example 279g). 
1H NMR(CDCI 3 ) 

5: 1 .04 (d, J=6.0Hz, 3H) 1 .1 6 (d, J=6.0Hz, 3H) 1 .57 (s, 6H) 2.92 (dd, J=7.6 S 14.0Hz, 1 H) 3.10 (dd, J=3.2, 13.6Hz, 1 H) 
3.55 (Sept, J=6.0Hz, 1H) 4.11-4.12 (m, 5H) 4.38 (Sept, J=5.2Hz, 1H) 6.80-6.88 (m, 4H) 7.06 (d, J=7.2Hz, 1H) 7.12 (t, 
J=2.4Hz, 1H) 7.21 (dd, J=7.6, 8. 0Hz, 1H) 7.24 (m, 1H) 
MS m/e(ESI) 453 (MNa + ) 

Example 282. 

3-(3'{2(R)-Hydroxy-3-[4-chlorophenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[0982] 



OH 0 

[0983] Using 4-chlorophenol, the title compound was obtained in the same manner as described in Production ex- 
ample 279f) and Example 279g). 
1 HNMR(CDCI 3 ) 

5 : 1.03 (d, J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 2.92 (dd, J=7.2, 13.6Hz, 1H) 3.11 (dd, J=3.6, 13.6Hz, 1H) 3.53 (Sept, 
J=6.0Hz, 1H) 4.09-4.17 (m, 5H) 4.38 (Sept, J=5.6Hz, 1H) 6.80-6.89 (m, 4H) 7.20-7.26 (m, 4H) 
MS m/e(ESI) 431 (MNa + ) 

Example 283. 

3-(3-{2(S)-Hydroxy-3-[3,4-dichlorophenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[0984] 



OH 0 

cl XJ kj o v 



[0985] Using 3, 4-dichlorophenol, the title compound was obtained in the same manner as described in Production 

example 279f) and Example 279g). 

1 HNMR(CDCI 3 ) 

5: 1.04 (d, J=6.4Hz, 3H) 1.17 (d, J=6.0Hz, 3H) 2.93 (dd, J=7.6, 14.0Hz, 1H) 3.11 (dd, J=4.0, 13.6Hz, 1H) 3.56 (Sept, 
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J=6.0Hz, 1 H) 4.09-4.1 6 (m, 5H) 4.38 (Sept, J=6.4Hz, 1 H) 6.80 (dd, J=2.8, 8.8Hz, 1 H) 6.83 (brs, 2H) 6. 87 (d, J=7.6Hz, 
1H) 7.05 (d, J=2. 8Hz, 1H) 7.22 (dd, J=7.6, 8.8Hz, 1H) 7.34 (d, 8.8Hz, 1H) 
MS m/e(ES\) 465 (MNa + ) 

Example 284. 3-(3-{2(R)-Hydroxy-3-[4-methylphenoxy]-propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[0986] 



OH 0 

[0987] Using 4-methylphenol, the title compound was obtained in the same manner as described in Production ex- 
ample 279f) and Example 279g). 
1 HNMR(CDCI 3 ) 

8 : 1 .03 (d, J=6.4Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 2. 29 (s, 3H) 2.91 (dd, J=8.0, 14.0Hz, 1 H) 3.11 (dd, J=3.6, 13.6Hz, 1H) 
3.54 (Sept, J=6.4Hz, 1H) 4.09-4.17 (m, 5H) 4.37 (Sept, J=6.4Hz, 1H) 6.80-6. 87 (m, 5H) 7.09 (d, J=8.4Hz, 2H) 7.21 
(dd, J=7.6, 9.2Hz, 1H) 
MS m/e(ESI)411(MNa + ) 

Example 285. 3-(3-{2(S)-Hydroxy-3-[2,4-dimethylphenoxy]-propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[0988] 




[0989] Using 2,4-dimethylphenol, the title compound was obtained in the same manner as described in Production 

example 279f) and Example 279g). 

1 HNMR(CDCI 3 ) 

6: 1.03 (d, J=6.4Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 2.20 (s, 3H) 2.26 (s, 3H) 2.91 (dd, J=8.0, 14.0Hz, 1H) 3.11 (dd, J=4.0, 
1 4.0Hz, 1 H) 3.54 (Sept, J=6.0Hz, 1 H) 4. 1 0-4.20 (m, 5H) 4.39 (Sept, J=5.2Hz, 1 H) 6.75 (d, J=7.6Hz, 1 H) 6.81 -6.87 (m, 
3H) 6.93-6.97 (m, 2H) 7.22 (dd, J=8.0, 8.8Hz, 1H) 
MS m/e(ESI) 425(MNa + ) 

Example 286. 3-(3-{2(S)-Hydroxy-3-[4-chloro-2-methylphenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[0990] 




[0991] Using 4-chloro-2-methylphenol, the title compound was obtained in the same manner as described in Pro- 
duction example 279f) and Example 279g). 
MS m/e(ES\) 445(MNa + ) 
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Example 287. 3-(3-{2(S)-Hydroxy-3-[4-chlorO'2-fluorophenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[0992] 




[0993] Using 4-chloro-2-fluorophenol : the title compound was obtained in the same manner as described in Produc- 
tion example 279f) and Example 279g). 
MSm/e(ESI) 44 9(MNa + ) 

Example 288. 3-(3-(2(S)-Hydroxy-3-[4-chlorO"3-fluorophenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[0994] 



OH 0 



[0995] Using 4-chloro-3-fluorophenoL the title compound was obtained in the same manner as described in Produc- 
tion example 279f) and Example 279g). 
MS m/e(ESI) 449 (MNa + ) 

Example 289. 3-(3'{2(S)-Hydroxy-3-[2,4,6-trimethylphenoxy]-propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[0996] 




[0997] Using 2,4,6-trimethylphenol, the title compound was obtained in the same manner as described in Production 
example 279f) and Example 279g). 
MS m/e(ES\) 439(MNa + ) 

Example 290. 3-(3-{2(S)-Hydroxy-3-[4-fluoro-2-methylphenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[0998] 




[0999] Using 4-fluoro-2-methylphenol, the title compound was obtained in the same manner as described in Produc- 
tion example 279f) and Example 279g). 
MS m/e(ES\) 429 (MNa + ) 
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Example 291 . 3-(3-{2(S)-Hydroxy'3-[2-bromo-4-methylphenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[1000] 



Br OH 0 



[1001] Using 2-bromo-4-methylphenol, the title compound was obtained in the same manner as described in Pro- 
duction example 279f) and Example 279g). 
MS m/e(ESI) 489(MNa+) 

Example 292. 3-(3-{2(S)-Hydroxy-3-[2-acetyl-4-chlorophenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[1002] 



[1 003] Using 2-acetyl-4-chlorophenol, the title compound was obtained in the same manner as described in Produc- 
tion example 279f) and Example 279g). 
MS m/e(BS\) 473 (MNa + ) 

Example 293, 3-(3-{2(S)-Hydroxy-3-[2,5-dimethylphenoxy]-propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[1004] 



OH 0 . 



[1005] Using 2,5-dimethylphenol, the title compound was obtained in the same manner as described in Production 
example 279f) and Example 279g). 
MS m/e(ES\) 425 (MNa + ) 

Example 294. 3-(3-{2(S)-Hydroxy-3-[2 t 5-dichlorophenoxyI-propoxy}phenyl)-2(S)'isopropoxypropanoic acid 
[1006] 



OH 

CI 



[1007] Using 2, 5-dichlorophenol, the title compound was obtained in the same manner as described in Production 
example 279f) and Example 279g). 
MS m/e(ES\) 465(MNa+) 



164 



EP 1 380 562 A1 

Example 295. 

3-(3-{2(S)'Hydroxy-3-[2-fluoro-54rifluoromethylphenoxy]-propoxy)phenyl}-2(S)-isopropoxypropanoic acid 
[1008] 




[1009] Using 2-fluoro-5-triffuoromethylphenol s the title compound was obtained in the same manner as described in 
Production example 279f) and Example 279g). 
MS m/e(£S\) 483(MNa + ) 

Example 296. 

3-(3-{2(S)-Hydroxy-3-[5-fluorO"2-trifluoromethylphenoxy]-propoxy}phenyl)-2($)-isopropoxypropanoic acid 
[1010] 




[1011] Using S-fluoro^-trifluoromethylphenol, the title compound was obtained in the same manner as described in 
Production example 279f) and Example 279g). 
MS m/e(ESI) 483 (MNa + ) 

Example 297. 3-(3-{2(R)-Hydroxy-3-[2,4-dichlorophenoxy]-propoxy}phenyl)-2(S)"isopropoxypropanoic acid 
Production example 297a) 2(S)-lsopropoxy-3-(3-(S)-oxilanylmethoxyphenyl)propanoic acid ethyl ester 
[1012] 




[1 01 3] Using (S)-glycidylnosylate, the title compound was obtained as a colorless oil in the same manner as described 
in Production example 279e). 
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Production example 297b) 3-{3-[3-(2,4-Dichlorophenoxy)-2(R)-hydroxypropoxy]phenyl}-2(S)-isopropoxypropanoic 
acid ethyl ester 

[1014] 



CI OH 0 



[1015] Using 2(S)-isopropoxy-3-(3-(S)-oxilanylmethoxyphenyl)-propanoic acid ethyl ester, the title compound was 
obtained In the same manner as described in 279f). 

Example 297c) 3-{3-[3-(2,4-dichlorophenoxy)-2(R)-hydroxypropoxy]phenyl}-2(S)-isopropoxypropanoic acid 
[1016] 

CI OH 0 

[1017] Using 3-{3-[3-{2 ) 4-dichlorophenoxy)-2(R)-hydroxypropoxy]phenyl}-2(S)-isopropoxypropanoic acid ethyl es- 
ter, the title compound was obtained in the same manner as described in Example 279g). 
MS m/e{ES\) 465(MNa + ) 

Example 298. 3-{3-[3-(4-Chloro-2-cyanophenoxy)'2(R)-hydroxypropoxy]phenyl}-2(S)-isopropoxypropanoic acid 
[1018] 




[1019] Using 4-chloro-2-cyanophenol, the title compound was obtained in the same manner as described in Produc- 
tion example 297b) and Example 297c). 
MSm/e(ESI) 458 (MNa + ) 

Example299.3-(3-{2(R)-Hydroxy-3-[3-(1-hydroxy-1-methylethyl)phenoxy1propoxy}phenyl)-2(S)-isopropoxypropanoic 
acid 

[1020] 




[1021] Using 3-dimethylhydroxyphenol, the title compound was obtained in the same manner as described in Pro- 
duction example 297b) and Example 297c). 
1 H NMR (CDCI 3 ) 
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6: 1.04 (d, J=6.0Hz t 3H) 1.16(d, J=6.0Hz 3H) 1.57 (s, 6H) 2.92 (dd, J=8.0, 14.0Hz, 1H) 3.10 (dd, J=3.6, 13.6Hz, 1H) 
3. 55 (Sept, J=6.0Hz, 1H) 4.09-4.21 (m, 5H) 4.39 (Sept, J=5.2Hz, 1H) 6.80-6.88 (m, 4H) 7.05-7.07 (m, 1H) 7.12 (t, 
J=2.4Hz, 1H) 7.21 (dd, J=7.6, 8.0Hz, 1H) 7.24-7.28 (m, 1H) 
MS m!e(ES\) 453(MNa + ) 

Example 300. 

3-(3-{2(S)-Hydroxy-3-[4-chlorophenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[1022] 




[1023] Using 4-chlorophenol, the title compound was obtained in the same manner as described in Production ex- 
ample 297b) and Example 297c). 
1H NMR (CDCI 3 ) 

8 : 1.03 (d, J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 2.92 (dd, J=8.0, 13.6Hz, 1H) 3.11 (dd, J=4.0, 13.6Hz, 1H)3.55 (Sept, 
J=6.0Hz, 1H) 4.08-4.17 (m, 5H) 4.38 (Sept, J=4.8Hz, 1H) 6.80-6.89 (m, 4H) 7.20-7.26 (m, 4H) 
MS m/e(ES\) 431 (MNa + ) 

Example 301 . 3-(3-{2(R)-Hydroxy-3-[3 > 4-dichlorophenoxy]-propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[1024] 




[1025] Using 3,4-dichlorophenol, the title compound was obtained in the same manner as described in Production 
example 297b) and Example 297c). 
1 H NMR(CDCI 3 ) 

5: 1.03 (d, J=6.4Hz, 3H)1.16(d, J=6.0Hz, 3H) 2.93 (dd, J=8.0, 14.0Hz, 1 H) 3.11 (dd, J=6.0, 14.0Hz, 1H)3.56 (Sept, 
J=6.4Hz, 1H) 4.09-4.16 (m, 5H) 4.37 (Sept, J=6.4Hz, 1H) 6.78-6.84 (m, 3H) 6.87 (d, J=7.6Hz, 1H) 7.04 (d, J=2.8Hz, 
1 H) 7.22 (t, J=7.6Hz, 1 H) 7.33 (d, 8.8Hz, 1 H) 
MS m/e(ES\) 465 (MNa + ) 

Example 302. 

3-(3-{2(S)-Hydroxy-3-[4-methylphenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[1026] 




[1027] Using 4-methylphenol, the title compound was obtained in the same manner as described in Production ex- 
ample 297b) and Example 297c). 
1HNMR(CDCI 3 ) 
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5 : 1 .03 (d, J=6.4Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 2.29 (s, 3H) 2.91 (dd, J=8.0, 13.6Hz, 1 H) 3.11 (dd, J=4.0, 14.0Hz, 1H) 
3.54 (Sept, J=6.4Hz, 1H) 4.09-4.17 (m, 5H) 4.37 (Sept, J=5.2Hz, 1H) 6.80-6.88 (m, 5H) 7.09 (d, J=8.4Hz, 2H) 7.21 
(dd, J=7.6, 9.2Hz, 1H) 
MSm/e(ESI)411 (MNa + ) 

Example 303. 3-(3-{2(R)-Hydroxy-3-[2,4-dimethylphenoxy]-propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[1028] 




[1029] Using 2,4-dimethylphenol, the title compound was obtained in the same manner as described in Production 

example 297b) and Example 297c). 

1 HNMR(CDCI 3 ) 

8 : 1 .02 (d, J=6.0Hz, 3H) 1 .16 (d, J=6.0Hz, 3H) 2.20 (s, 3H) 2.26 (s, 3H) 2.91 (dd, J=8. 0,13. 6Hz, 1H) 3.11 (dd, J=3.6, 
13.6Hz, 1H) 3.54 (Sept, J=6. 0Hz, 1H) 4.09-4.20 (m, 5H) 4.39 (Sept, J=5.2Hz, 1H) 675 (d, J=8.0Hz, 1H) 6.80-6.87 
(m, 3H) 6.93-6.97 (m, 2H) 7.22 (dd, J=8.0, 8.8Hz, 1H) 
MS m/e{ES\) 425 (MNa + ) 

Example 304. 3-(3-{2(S)-Hydroxy-3-[4-bromophenoxy]propoxy}-phenyl)-2(S)-isopropoxypropanoic acid 
[1030] 




[1031] Using 4-bromophenol, the title compound was obtained in the same manner as described in Production ex- 
ample 297b) and Example 297c). 
1 H NMR (CDCI 3 ) 

8: 1.04 (d, J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 2.92 (dd, J=7.6, 14.0Hz, 1 H) 3.11 (dd, J=4.0, 13.6Hz, 1H)3.55 (Sept, 
J=6.0Hz, 1H) 4.08-4.17 (m, 5H) 4.38 (Sept, J=4.8Hz, 1H) 6.80-6.84 (m, 4H) 6.87 (d, J=7.6Hz, 1H) 7.22 (dd, J=7.6, 
8.8Hz, 1 H) 7.39 (d, J=B.8Hz, 1 H) 
MS m/e(ESI) 475 (MNa + ) 

Example 305. 3-(3-{2(S)-Hydroxy-3-[4-ethylphenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[1032] 




[1033] Using 4-ethylphenol, the title compound was obtained in the same manner as described in Production example 
297b) and Example 297c). 
1 H NMR (CDCI3) 

8 : 1.03 (d, J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 1.20 (t, J=7.2Hz, 3H) 2. 59 (q, J=7.6Hz, 2H) 2.91 (dd, J=8.0, 14.0Hz, 
1H) 3.11 (dd, J=3.6, 13.6Hz, 1H) 3.54 (Sept, J=6.0Hz, 1H) 4.10-4. 17 (m, 5H) 4.38 (Sept, J=5.2Hz, 1H) 6.83 (t, J=6. 
8Hz, 2H) 6.86 (d, J=8.4Hz, 3H) 7.12 (d, J=8. 4Hz, 2H) 7.21 (dd, J=7.2, 9.2Hz, 1H) 
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MS m/e(ES\) 425(MNa + ) 

Example 306. 3-(3-{2(S)-Hydroxy-3-[4-chloro-3-methy]phenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[1034] 



OH 0 

[1035] Using 4-chloro-3-methylphenol, the title compound was obtained in the same manner as described in Pro- 
duction example 297b) and Example 297c). 
1H NMR(CDCI 3 ) 

5 : 1.03 (d, J=6.0Hz, 3H) 1.16 (d, J=6.4Hz, 3H) 2.92 (dd, J=7.6, 13.6Hz, 1H) 3.11 (dd, J=3.6, 13.6Hz, 1H)3.55 (Sept, 
J=6.0Hz, 1H) 4.08-4.16 (m, 5H) 4.37 (Sept, J=5.2Hz, 1H) 6.71 (dd, J=2.8, 8.8Hz, 1H) 6.80-6.84 (m, 3H) 6.87 (d, 
J=7.2Hz, 1H) 7.19-7.24 (m, 2H) 
MS m/e{ES\) 445(MNa + ) 

Example 307. 3-(3-{2(R)-Hydroxy-3-[3-chloro-4-fluorophenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[1036] 



OH 0 

[1037] Using 3-chloro-4-fluorophenol, the title compound was obtained in the same manner as described in Produc- 
tion example 297b) and Example 297c). 
1 H NMR (CDCI 3 ) 

5 : 1.04 (d, J=6.0Hz, 3H) 1 .17 (d, J=6.0Hz, 3H) 2.93 (dd, J=8.0, 14.0Hz, 1H) 3.11 (dd, J=4.0, 14.0Hz, 1H) 3.56 (Sept, 
J=6.4Hz, 1H) 4.07-4.16 (m, 5H) 4.37 (Sept, J=4.8Hz, 1H) 6.77-6. 84 (m, 3H) 6.87 (d, J=7.6Hz, 1H) 6.98 (dd, J=3.2, 
6.0Hz, 1H) 7.06 (t, J=8.8Hz, 1H) 7.22 (dd, J=7.6, 9.2Hz, 1H) 
MS m/e(ES\) 449(MNa + ) 

Example 308. 3-(3-{2(R)-Hydroxv-3-[4-chloro-2-methylphenoxy]propoxy)phenyl)-2(S)-isopropoxypropanoic acid 
[1038] 



i OH 0 

» 

[1039] Using 4-chloro-2-methylphenol, the title compound was obtained in the same manner as described in Pro- 
duction example 297b) and Example 297c). 
MS m/e{ES\) 445(MNa + ) 
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Example 309. 3-(3-{2(R)-Hydroxy-3-[4-chloro-2-fluorophenoxy]propoxy)phenyl)>2(S)-isopropoxypropanoic acid 
[1040] 



CI 




[1041] Using 4-chlro-2-fluorophenol J the title compound was obtained in the same manner as described in Production 
example 297b) and Example 297c). 
MS m/e{ES\) 449(MNa + ) 

Example 31 0. 3-(3-{2(R)-Hydroxy-3-[4-chloro-3-fluorophenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[1042] 




[1043] Using 4-chloro-3-fluorophenol, the title compound was obtained in the same manner as described in Produc- 
tion example 297b) and Example 297c). 
MS m/e(£S\) 449 (MNa + ) 

Example 31 1 . 3'(3-{2(R)-Hydroxy-3-[4-acetyl-2-methylphenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[1044] 




[1045] Using 4-acetyl-2-methylphenol, the title compound was obtained in the same manner as described in Pro- 
duction example 297b) and Example 297c). 
MS m/e(BS\) 453(MNa + ) 

Example 31 2. 3-(3-{2(R)-Hydroxy-3-[2 t 4 > 6-trimethylphenoxy)-propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[1046] 




[1047] Using 2,4,6-trimethylphenol, the title compound was obtained in the same manner as described in Production 
example 297b) and Example 297c). 
MS m/e(£S\) 439 (MNa + ) 
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Example 31 3. 3-(3-{2(R)-Hydroxy-3-[4-fluoro-2-methylphenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[1048] 



I OH 0 

[1049] Using 4-fluoro-2-methy!phenol, the title compound was obtained in the same manner as described in Produc- 
tion example 297b) and Example 297c). 
MS m/e(ESI) 429 (MNa + ) 

Example 31 4. 3-(3-{2(R)-Hydroxy-3-[2-bromo-4-methylphenoxy]propoxy}phenyl)-2(S)HSopropoxypropanoic acid 
[1050] 



Br OH 0 



[1051] Using 2-bromo-4-methylphenol, the title compound was obtained in the same manner as described in Pro- 
duction example 297b) and Example 297c). 
MS m/e(ESI) 489(MNa+) 

Example 315, 

3-(3-{2(R)-Hydroxy-3'[2-acetyl-4'Chlorophenoxy]propoxy}-phenyl)-2(S)HSopropoxypropanoic acid 
[1052] 



CI 



t N/ 0H 0 



[1 053] Using 2-acetyl-4-chlorophenol, the title compound was obtained in the same manner as described in Produc- 
tion example 297b) and Example 297c). 
MS m/e(ES\) 473 (MNa + ) 

Example 31 6. 3-(3-{2(R)-Hydroxy-3-[2,5-dimethylphenoxy]-propoxy}phenyl)-2(S)-isopropoxypropanoic acid 
[1054] 



OH 



un \j 



[1055] Using 2,5-dimethylphenol, the title compound was obtained in the same manner as described in Production 
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example 297b) and Example 297c). 
MS m/e(ES\) 425(MNa + ) 

Example 31 7. 3-(3'{2(R)-Hydroxy-3-[2 i 5-dichlorophenoxy]-propoxy}phenyl)-2(S)-isopropoxypropanQic acid 
[1056] 




[1057] Using 2,5-dichlorophenol, the title compound was obtained in the same manner as described in Production 
example 297b) and Example 297c) . 
MS mte(ESI) 465(MNa + ) 

Example 318. 

3-(3-{2(R)-Hydroxy-3-[2-fluorO'5-trifluoromethylphenoxy1'propoxy]phenyl)-2(S)Hsopropoxypropanoic acid 
[1058] 




[1059] Using 2-fluoro-5-trifluoromethylphenol, the title compound was obtained in the same manner as described in 
Production example 297b) and Example 297c). 
MS m/e(ES\) 483 (MNa + ) 

Example 31 9. 3-(3-{2(R)-Hydroxy-3-[5-fluoro-2-trifluoromethylphenoxy]propoxy}phenyl)-2(S)- isopropoxypropanoic 
acid 



[1060] 




[1061] Using 5-fluoro-2-trifluoromethylphenol, the title compound was obtained in the same manner as described in 
Production example 297b) and Example 297c). 
MS m/e(ESI) 483(MNa + ) 
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Example 320. 3-{3-[3>(2 > 4"Dichlorophenoxy)-2(R)-fluoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid 



[1062) 




CI F 0 




OH 



w 



15 
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[1 063] Using 1 74 mg of 3-{3-[3-(2,4-dichlorophenoxy)-2(S)-hydroxypropoxy]phenyl}-2 (S)-isopropoxypropanoic acid 
ethyl ester (Production example 279e) was dissolved in 5 ml of dichloromethane, and the mixture was cooled to -78°C. 
To the solution was added 0.15 ml (diethylamino)sulfur trifluoride, and stirring was continued at room temperature for 
2 days. Water was added thereto, and the mixture was extracted with dichloromethane. The organic layer was dried 
over anhydrous magnesium sulfate, filtered and the solvent was removed. The residue was purified by silica gel column 
chromatography, to give 79 mg of 3-{3-[3-(2,4-dichlorophenoxy)-2(R)-fluoropropoxy]phenyl}-2(S)-isopropoxypropano- 
ic acid ethyl ester in the 7:1 5:1 hexane-ethyl acetate fraction. This product was dissolved in 4 ml of ethanol and 
0.5 ml of tetrahydrofuran and 0.5 ml of 1 N lithium hydroxide were added, and stirring was continued overnight at room 
temperature. The solution was acidified with 1N hydrochloric acid, and extracted with ethyl acetate. The organic layer 
was dried over anhydrous magnesium sulfate, filtered and the solvent was removed. The residue was purified by silica 
gel column chromatography, to give 61 mg of the title compound in the 3:1 -> 1:1 hexane-ethyl acetate fraction. 
1 H NMR (CDCI 3 ) 

8 : 1 .03 (d, J=6.4Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 2.92 (dd, J=8.0, 1 4.0Hz, 1H) 3.11 (dd, J=3. 6, 14.0Hz, 1H) 3. 54 (Sept, 
J=6.4Hz, 1 H) 4.1 3 (q, J=4.0Hz, 1 H) 4.28-4.39 (m, 4H) 5.1 8 (dt, J=4.0, 46.8Hz, 1 H) 6.82-6.92 (m, 4H) 7.1 9-7.29 (m, 3H) 
MS m/e(ESI) 467(MNa + ) 

Example 321. 3-{3-[3-(9-Chlorophenoxy)-2(S)-fluoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid 



[1065] Using 4-chlorophenol, the title compound was obtained in the same manner as described in Production ex- 
ample 279e) and Example 319. 
1 H NMR (CDCI3) 

5: 1.02 (d, J=6.0Hz, 3H) 1 .16 (d, J=6.0Hz, 3H) 2.92 (dd, J=8.0, 14.0Hz, 1 H) 3.11 (dd, J=3.6, 14.0Hz, 1H)3.55 (Sept, 
J=6.0Hz, 1H) 4.13 (q, J=3.6Hz, 1H) 4.26 (d, J=4.4Hz, 2H) 4.31 (d, J=4.8Hz, 2H) 5.14 (dsept, J=4.8, 47.2Hz, 1H) 
6.80-6.90 (m, 5H) 7.20-7.26 (m, 3H) 
MS m/e(£S\) 433 (MNa + ) 

Example 322. 3-{3-[3-(3 ) 4-Dichlorophenoxy)-2(R)-fluoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid 



[1067] Using 3,4-dichlorophenol, the title compound was obtained in the same manner as described in Production 
example 279e) and Example 320. 
1 H NMR (CDCI3) 




F 



0 
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5: 1.03 (d, J=6.4Hz, 3H) 1 .17 (d, J=6.4Hz, 3H) 2.93 (dd, J=8.0, 14.0Hz, 1 H) 3.11 (dd, J=4.0, 14.0Hz, 1H)3.55 (Sept, 
J=6.4Hz, 1H) 4.14 (q, J=3.6Hz, 1H) 4.26 (d, J=4.4Hz, 2H) 4.31 (t, J=4.8Hz, 2H) 5.13 (dsept, J=4.8, 46.8Hz, 1H) 
6.79-6.84 (m, 3H) 6.88 (d, J=7.6Hz, 1H) 7.05 (d, J=2.8Hz, 1H) 7.23 (dt, J=1.2, 7.6Hz, 1H) 7.34 (d, J=8. 8Hz, 1H) 
MS m/e(ESI) 467(MNa + ) 

Example 323. 3-{3-[3-(4-Chloro-2-cyanophenoxy)-2(R)-fluoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid 
[1068] 



H 




[1069] Using 4-chloro-2-cyanophenol, the title compound was obtained in the same manner as described in Produc- 
tion example 279e) and Example 320. 
1 H NMR (CDCI 3 ) 

5 : 1 .04 (d, J=6.0Hz, 3H) 1 .1 7 (d, J=6.0Hz, 3H) 2.94 (dd, J=7.6, 1 3.6Hz, 1 H) 3.1 0 (dd, J=4.0, 1 3.6Hz, 1 H) 3. 57 (Sept, 
J=6.0Hz. 1H) 4.14 (q, J=4.0Hz, 1H) 4.28-4.50 (m, 4H) 5.20 (dsept, J=4.4, 46.4Hz, 1N) 6.80-6.85 (m, 2H) 6.88 (d, 
J=7.6Hz, 1H) 6.98 (d, J=8.8Hz, 1H) 7.22 (dt, J=0.8, 7.6Hz, 1H) 7.49-7.64 (m, 2H) 
MS m/e(ESI) 458(MNa + ) 

Example 324. 3-{3-[3-(2 > 4-Dimethylphenoxy)-2(R)-fiuoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid 
[1070] 




[1071] Using 2, 4-dimethylphenol, the title compound was obtained in the same manner as described in Production 

example 279e) and Example 320. 

1 HNMR(CDCI 3 ) 

5: 1.01 (d, J=6.4Hz,3H) 1.16 (d,J=6.4Hz,3H) 2.20 (s, 3H) 2.26 (s, 3H) 2.91 (dd, J=8.4, 14.0Hz, 1H)3. 11 (dd, J=4.0, 
13.6Hz, 1H) 3.53 (Sept, J=6.0Hz, 1H) 4.13 (q, J=4.0Hz, 1H) 4.21-4.35 (m, 4H) 5.16 (dsept, J=4.4, 47.6Hz, 1H) 6.74 
(d, J=8.0Hz, 1H) 6.80-6.84 (m, 2H) 6.87 (d, J=7.6Hz, 1H) 6.93-6.97 (m, 2H) 7.22 (dt, J=0.6, 7.6Hz, 1H 
MS m/e(ES\) 458(MNa + ) 

Example 325. 3-{3-[3-(4-Chloro-2-methylphenoxy)-2(R)-fluoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid 
[1072] 



CI 



[1073] Using 4-chloro-2-methylphenol, the title compound was obtained in the same manner as described in Pro- 
duction example 279e) and Example 320. 
MS m/e(ES\) 447(MNa + ) 
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Example 326. 3-{3-[3-(2,4-Dichlorophenoxy)-2(S)'fluoropropoxy]phenyl)-2(S)-isopropoxypropanoic acid 



[1074J 



5 



CI F 0 



10 



cr 




OH 



[1075] 1 74 mg of 3-{3-[3-(2,4-dichlorophenoxy)-2(R)-hydroxypropoxy]phenyl}-2(S)-isopropoxypropanoic acid ethyl 
ester (Production example 297b) was dissolved in 5 ml of dichloromethane, and the mixture was cooled to-78°C. 0. 
1 5 ml of (diethylamino)sulfur trifluoride was added thereto, and stirring was continued at room temperature for 2 days. 

15 Water was added and the mixture was extracted with dichloromethane. The organic layer was dried over anhydrous 
magnesium sulfate, filtered, and the solvent was removed. The residue was purified by silica gel column chromatog- 
raphy, to give 87 mg of 3-{3-[3-(2,4-dichlorophenoxy)-2(S)-fluoropropoxy]phenyl-2(S)-isopropoxypropanoic acid ethyl 
ester in the 7: 1 -» 5:1 hexane-ethyl acetate fraction. This product was dissolved in 4 ml of ethanol and 0.5 ml of 
tetrahydrof uran, 0.5 ml of 1 N lithium hydroxide was added, and the mixture was stirred overnight at room temperature. 

20 The solution was acidified with 1N hydrochloric acid, and extracted with ethyl acetate. The organic layer was dried 
over anhydrous magnesium sulfate, filtered, and the solvent was removed. The residue was purified by silica gel column 
chromatography, to give 83 mg of the title compound in the 3:1 -> 1 :1 hexane-ethyl acetate fraction. 
1HNMR(CDCI 3 ) 

S: 1.03 (d, J=6:4Hz, 3H) 1.16 (d, J=6.4Hz, 3H) 2.92 (dd, J=7.6, 13.6Hz, 1 H) 3.11 (dd, J-3.6, 13.6Hz, 1H)3.55 (Sept, 
25 J=6.0Hz, 1 H) 4.1 3 (q, J=4.0Hz, 1 H) 4.29-4.39 (m, 4H) 5.18 (dt, J=4.4, 46.8Hz, 1 H) 6.82-6.92 (m, 4H) 7. 1 8-7.26 (m, 3H) 
MS m/e(EST) 467 (MNa + ) 

Example 327. 

30 3-{3-[3-(4-Chlorophenoxy)-2(R)-fluoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid 



[1077] Using 4-chlorophenol, the title compound was obtained in the same manner as described in Production ex- 
ample 297b) and Example 326. 
1 H NMR(CDCI 3 ) 

5 : 1 .02 (d, J=6.0Hz, 3H) 1 . 1 6 (d, J=6.4Hz, 3H) 2.93 (dd, J=8. 4, 1 4. 0Hz, 1 H) 3. 1 0 (dd, J=4.0, 1 4.0Hz, 1 H) 3.55 (Sept, 
45 J=6.0Hz, 1H) 4.13 (q, J=4.0Hz, 1H) 4.26 (d, J=4.4Hz, 2H) 4.31 (d, J=4.8Hz, 2H) 5.11 (dsept, J=4.8, 47.4Hz, 1H) 
6.80-6.90 (m, 5H) 7.20-7.26 (m, 3H) 
MS m/e(£S\) 433(MNa + ) 

Example 328. 3-{3-[3-(3,4-Dichlorophenoxy)-2(S)-fluoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid 



[1076] 
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[1079] Using 3,4-dichlorophenol, the title compound was obtained in the same manner as described in Production 
example 297b) and Example 326. 
1 H NMR (CDCI 3 ) 

6 : 1.03 (d, J=6.0Hz, 3H) 1.17 (d, J=6.4Hz, 3H)2.93 (dd, J=8.0, 14.0Hz, 1H) 3.11 (dd, J=3.6, 14.0Hz, 1H) 3.56 (Sept, 
J=6.0Hz, 1H) 4.14 (q, J=4.0Hz, 1H) 4.26 (d, J=4.4Hz, 2H) 4.31 (t, J=4.4Hz, 2H) 5.13 (dsept, J=4.8, 47.2Hz, 1H) 
6.79-6.85 (m, 3H) 6. 88 (d, J=7.6Hz, 1H) 7.05 (d, J=2.8Hz, 1H) 7.23 (dt, J=7.6 : 8.8Hz, 1H) 7.34 (d, J=8.8Hz, 1H) 
MS m/e(ES\) 467 (MNa + ) 

Example 329. 3-{3-[3-(4-Chloro-2-cyanophenoxy)-2(S)-fluoropropoxy]phenyl}-2(S)-isopropoxyprovanoic acid 
[1080] 



CI 



j F 0 



[1081] Using 4-chloro-2-cyanophenol, the title compound was obtained in the same manner as described in Produc- 
tion example 297b) and Example 326. 
1 HNMR(CDCI 3 ) 

5 : 1.04 (d, J=6.4Hz, 3H) 1.17 (d, J=6.0Hz, 3H) 2.94 (dd, J-8.0, 13.6Hz, 1H) 3.10 (dd, J=3. 6, 13.2Hz, 1H)3.57 (Sept, 
J=4.0Hz, 1 H) 4.1 5 (br, 1 H) 4.29-4.50 (m, 4H) 5.20 (dsept, J=4.4, 46. 4Hz, 1 H) 6.81 -6.85 (m, 2H) 6.88 (d, J=7.6Hz, 1 H) 
6. 98 (d, J=8.8Hz, 1H) 7.22 (dt, J=8.0, 9.2Hz, 1H) 7.50-7.54 (m, 2H) 
MS m/e(ESI) 458 (MNa + ) 

Example 330. 3-{3-[3-(2,4-Dimethylphenoxy)-2(S) fluoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid 
[1082] 




[1083] Using 2,4-dimethylphenol, the title compound was obtained in the same manner as described in Production 

example 297b) and Example 326. 

1 HNMR(CDCI 3 ) 

5 : 1.02 (d, J=6.4Hz, 3H) 1 .16 (d, J=6.4Hz, 3H) 2.20 (s, 3H) 2.26 (s, 3H) 2.91 (dd, J=8.0, 14.0Hz, 1H) 3.11 (dd, J=4.0, 
14.0Hz, 1H) 3.54 (Sept, J=6.0Hz, 1H) 4.13 (q, J=4.0Hz, 1H) 4.24-4.35 (m, 4H) 5.16 (dsept, J=4.8, 47.6Hz, 1H) 6.74 
(d, J=8.0Hz, 1H) 6.81-6.89 (m, 3H) 6.93-6.97 (m, 2H) 7.22 (dt, J=7.6, 8.8Hz, 1H) 
MS m/e(ESI) 458(MNa + ) 

Example 331 . 3-{3-[3-(4-Chloro-2-methylphenoxy)-2(S)-fluoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid 
[1084] 



[1085] Using 4-chloro-2-methylphenol, the title compound was obtained in the same manner as described in Pro- 
duction example 297b) and Example 326. 
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MS m/e(ES\) 447(MNa + ) 

Example 332. 2(S)-lsopropoxy-3-{3-[(4-triftuoro^ acid 
Production example 332a) 

{3-[3-(4(S)-benzyl-2-oxooxazolidin-3-yO-1(R)-hydroxy-2(S)-isopropoxy-3-oxopropyl]benzyl}carbamic acidt-butyl ester 



[1087] A solution of 15.3 g of (4S)-4-benzyl-3-(2-isopropoxyacetyl)-1 ,3-oxazolon-2-one in toluene (250 ml) was 
cooled to -75°C, and 9.0 ml of triethylamine was added thereto. 55 ml of dibutylboron triflate (1M solution in dichlo- 
romethane) was added dropwise at such a rate that the inside temperature did not exceed -70°C. After the dropwise 
addition, the mixture was stirred for 50 minutes and then the inside temperature was raised to 0°C. The mixture was 
stirred for another 50 minuets, and again cooled to -75°C. To this reaction solution was added a solution containing 
9.6 g of t-butyl N-(3-formylbenzyl)carbamate in dichloromethane (40ml) by means of cannula and the mixture was 
stirred at -75°C for 30 minutes. Then the temperature was raised to 0°C over about 1 hour by 1 0°C per 1 0 minutes. 
The temperature was gradually raised to room temperature and stirring was continued overnight at room temperature. 
The reaction solution was poured into a mixed solution of 200 ml of methanol, 200 ml of pH 7 buffer (disodium hydrogen 
phosphate-citric acid) and 60 ml of hydrogen peroxide (30% aqueous solution), and extracted with ethyl acetate. The 
organic layer was washed with saturated brine, dried over anhydrous magnesium sulfate, and the solvent was evap- 
orated. The residue was purified by silica gel column chromatography, to give 1 9.2 g of the title compound as a colorless 
oil in the 1 :1 hexane-ethyl acetate fraction. 
1 H NMR (CDCI 3 ) 

8: 1.12 (d, J=6.0Hz, 3H) 1.19 (d, J=6.0Hz, 3H) 1.44 (s, 9H) 2.75 (dd, J=10.0, 13.6Hz, 1H) 3.25 (dd, J=2.4, 13.6Hz, 
1H) 3.65 (Sept, J=6.0Hz, 1H) 3. 72 (t, J=8.0Hz, 1H) 4.02 (d, J=8.4Hz, 1H) 4.29 (d, J=6.0Hz, 1H) 4.37-4.43 (m, 1H) 
4.85 (t,J=4. 8Hz, 1H) 4.91 (m, 1H)5.43 (d, J=5.6Hz, 1H) 7.12-7.73 (m, 8H) 7.63 (s, 1H) 

Production example 332b) 

{3-[3-(4(S)-Benzyl-2-oxooxazolidin-3-yl)-2(S)-isopropoxy-3-oxopropyl]benzyl}carbamic acidt-butyl ester 



[1089] 19.2 g of {3-[3-(4(S)-Benzyl-2-oxooxazolidin-3-yl)-1-(R)-hydroxy-2(S)-isopropoxy-3-oxopropyl]benzyl)-car- 
bamic acid t-butyl ester was dissolved in 1 00 ml of pyridine, and 4.35 ml of methanesulfonyl chloride was added drop- 
wise under ice-cooling. After stirring was continued for 2 hours under ice-cooling and for 3 hours at room temperature, 
the reaction solution was diluted with ethyl acetate and washed successively with 1 N hydrochloric acid and saturated 
brine. The organic layer was dried over anhydrous magnesium sulfate, filtered, and the solvent was concentrated, to 
give methanesulfonic acid 1 (R)-(3-aminomethylphenyl)-3-(4(S)-benzyl-2-oxooxazolidin-3-yl)-2(S)-isopropoxy-3-oxo- 
propyl ester. This product was dissolved in 500 ml of ethanol, and 10 g of 10% palladium carbon and 5g of potassium 
acetate were added, and the mixture was stirred overnight at room temperature under hydrogen atmosphere. The 



[1086] 




OH 0 0 
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reaction solution was filtered and the filtrate was concentrated. The residue was diluted with ethyl acetate and washed 
with saturated aqueoussodium hydrogencarbonate. The organic layer was dried over anhydrous magnesium sulfate, 
and the solvent was evaporated. The residue was purified by silica gel column chromatography, to give 15.3g of the 
title compound as a white solid in the 2:1 -> 3:2 hexane-ethyl acetate fraction. 
5 1H NMR (CDCI 3 ) 

5 :1.02 (d, J=6. 0Hz, 3H) 1.16 (d, J=6. 4Hz, 3H) 1 .45 (s, 9H) 2.78 (dd, J=9. 6, 13.6Hz, 1H) 2.93-2.98 (m, 2H) 3.30 (dd, 
J=2.4, 13.2Hz, 1H)3.51 (Sept, J=6.0Hz, 1H) 3.87-4.01 (m, 1 H) 4.08-4.12 (m, 1H)4.28 (d, J=6.0Hz, 2H) 4.52-4.59 (m, 
1H) 4.80-4.88 (m, 1H) 5.34-5.40 (m, 1H) 7.12-7.35 (m, 9H) 

10 Production example 332c) 

3-[3-(t"Butoxycarbonylaminomethyl)phenyl]-2(S)-isopropoxypropionic acid methyl ester 

[1090] 

15 



BocHN 

20 




[1091] 15.3g of {3-[3-(4(S)-Benzyl-2-oxooxazolidin-3-yl)-2(S)-isopropoxy-3-oxopropyl]benzyl)carbamic acid t-butyl 
ester was dissolved in 300 ml of tetrahydrofuran, and 15 ml of 30% aqueous hydrogen peroxide and 75 ml of 1N 

25 aqueous lithium hydroxide were successively added under ice-cooling, and stirring was continued overnight at room 
temperature. The reaction solution was treated with water, extracted with dichloromethane, and the aqueous layer was 
acidified with 1 N hydrochloric acid. The mixture was extracted (x3) with ethyl acetate, and the organic layer was dried 
over anhydrous magnesium sulfate and the solvent was evaporated, to give 1 6.68 g of 3-[3-(t-butoxycarbonylaminome- 
thyl)phenyl)-2(S)-isopropoxypropionic acid. The product was then dissolved in 1 00 ml of N, N-dimethylformamide, and 

30 7 g of potassium hydrogen carbonate and 3 . 5 ml of iodomethane were successively added, and the mixture was 
stirred overnight at room temperature. The reaction solution was diluted with ethyl acetate and washed with water. The 
organic layer was dried over anhydrous magnesium sulfate, and the solvent was evaporated. The residue was purified 
by silica gel column chromatography, to give 8.58 g of the title compound as a white solid in the 4:1 hexane-ethyl 
acetate fraction. 

35 1HNMR(CDCI 3 ) 

8 : 0.94 (d, J=6.0Hz, 3H) 1 .14 (d, J=6.4Hz, 3H) 1 .46 (s, 9H) 2. 92 (dd, J=9.2, 1 4.0Hz, 1 H) 2.99 (dd, J=5.2, 1 4.0Hz, 1 H) 
3.48 (Sept, J=6.0Hz, 1H) 4.06 (dd, J=4.8, 8.8Hz, 1H) 4.29 (brd, J=6.0Hz, 2H) 4.80 (br, 1H) 7.13-7.15 (m, 3H) 7.24 (t, 
J=7.6Hz, 1H) 

40 Production example 332d) 2(S)-lsopropoxy-3-{3-[(4-trifluoromethylbenzyloxycarbonylamino)methyl]phenyl}- 
propanoic acid methyl ester 



[1092] 



45 



50 



[1093] 234 mg of 3-[3-(t-Butoxycarbonylaminomethyl)phenyl]-2 (S) -isopropoxypropionic acid methyl ester was dis- 
solved in 10 ml of 1 ,4-dioxane, and themixture was stirred at room temperature for 1 hour. The reaction solution was 
concentrated, and the residue was treated with 320 mg of 4-trifluoromethylbenzyi bromide, 500 mg of tetrabutylam- 
55 monium iodide and 650 mg cesium carbonate, and dissolved in 7 ml of N,N-dimethylformamide. While adding dry ice 
small by small, the solution was stirred overnight at room temperature. The reaction solution was dissolved in ethyl 
acetate, and washed with water. The organic layer was dried over anhydrous magnesium sulfate, and the solvent was 
evaporated. The residue was purified by silica gel column chromatography, to give 1 73 mg of the title compound in the 
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3: 1 hexane-ethyl acetate fraction. 

Example 332e) 2(S)-lsopropoxy-3-{3-[(4-trifluorom acid 
[1094] 



[1095] 173 mg of 2(S)-lsopropoxy-3-(3-[(4-trifluoromethylbenzyloxycarbonylamino)methyl]phen acid 
methyl ester was dissolved in 4 ml of ethanol, 1 ml of 1 N lithium hydroxide was added, and the mixture was stirred at 
room temperature for 3 hours. The reaction solution was acidified with 1 N hydrochloricacid, extractedwithethylacetate, 
and washed with water. The organic layer was dried over anhydrous magnesium sulfate, and the solvent was evapo- 
rated. The residue was purified by silica gel column chromatography, to give 1 68 mg of the title compound in the 3 : 2 
hexane-ethyl acetate fraction. 
1H NMR (CDCI 3 ) 

8 : 1.00 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 2.95 (dd, J=8.0, 14.0Hz, 1H) 3.11 (dd, J=2.4, 13.6Hz, 1H) 3.54 (Sept, 
J=6.4Hz, 1H) 4.13 (q, J=4.0Hz, 1H)4.37 (d, J=6.0Hz, 2H) 5.12 (br, 1H) 5.19 (s, 2H) 7.15-7.19 (m, 3H) 7.25-7.27 (m, 
1 H) 7.48 (d, J=8.0Hz, 1 H) 7.62 (t, J=8.0Hz, 1 H) 
MS m/e(ES\) 462(MNa + ) 

Example 333. 2(S)-lsopropoxy-3-{3-[(3-trifluoromethylbenzyloxycarbonylamino)methyl]phenyl}-propanoic acid 
[1096] 



[1097] Using 3-trifluoromethylbenzyl bromide, the title compound was obtained in the same manner as described in 
Example 332e) . 
1 H NMR (CDCI3) 

8: 0.99 (d, J=6.0Hz, 3H) 1.15 (d, J=6.4Hz, 3H) 2.94 (dd, J=8.4, 14.0Hz, 1 H) 3.11 (dd, J=4.0, 1 4.0Hz, 1H)3.53 (Sept, 
J=6.4Hz, 1H) 4.12 (q, J=4.0Hz, 1H) 4.38 (d, J=6.4Hz, 2H) 5.13 (br, 1H) 5.19 (s, 2H) 7.11-7.18 (m, 3H) 7.24-7.29 (m, 
1H) 7.48 (t, J=7.2Hz, 1H) 7.53-7.64 (m, 2H) 
MS m/e(ESI) 462 (MNa + ) 

Example 334. 2(S)-lsopropoxy-3-{3-[(4-chlorobenzyloxycarbonylamino)methyllphenyl}propanoic acid 
[1098] 



[1099] Using 4-chlorobenzyl chloride, the title compound was obtained in the same manner as described in Example 
332e). 

1 HNMR(CDC1 3 ) 
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6 : 1.00 (d, J=6.4Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 2.94 (dd, J=8.0, 14.0Hz, 1H) 3.11 (dd, J=4.0, 14.0Hz, 1H) 3.53 (Sept, 
J=6.0Hz, 1 H) 4.1 2 (q, J=4.0Hz, 1 H) 4.36 (d, J=6.0Hz, 2H) 5.07 (br, 1 H) 5.09 (s, 2H) 7.1 1 -7. 1 8 (m, 3H) 7.24-7.34 (m, 5H) 
MS m/e(ES!) 428(MNa + ) 

Example 335. 2(S)-lsopropoxy-3-{3-[(4-trifluoromethoxybenzyloxycarp^^ 
[1100] 



[1101] Using 4-trifluoromethoxybenzyl bromide, the title compound was obtained in the same manner as described 
in Example 332e). 
1 H NMR (CDCI 3 ) 

6* : 0.99 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 2.94 (dd, J=8.0, 14.0Hz, 1H) 3.11 (dd, J=3.6, 14.0Hz, 1H) 3.53 (Sept, 
J=6.0Hz, 1H) 4.12 (q, J=4.0Hz, 1H) 4.37 (d, J=6.0Hz, 2H) 5.09 (br, 1H) 5.13 (s, 2H) 7.12-7.18 (m, 3H) 7.24-7.28 (m, 
1H)7.40 (d, J=:8.0Hz, 2H) 
MS m/e(ESI) 478 (MNa + ) 

Example 336. 3-(3-{[4-(1 -Hydroxy-1 -methylethyl)-benzyloxycarbonylamino]methyl}phenyl)-2(S)-isopropoxypropanoic 
acid 



[1102] 



OH ' 

[1 1 03] Using 1 -hydroxy-1 -methylethylbenzyl chloride, the title compound was obtained in the same manner as de- 
scribed in Example 332e). 
1 HNMR(CDCI 3 ) 

5 : 1 .00 (d, J=6.4Hz, 3H) 1 .15 (d, J=6.4Hz, 3H) 1 .58 (s, 6H) 2.93 (dd, J=7.2, 12.8Hz, 1 H) 3.06-3.12 (m, 1 H) 3.52 (Sept, 
J=6.0Hz, 1H)4.11 (t, J=7.2Hz, 1H)4.37 (d, J=5.6Hz, 2H) 5.07 (br, 1H) 5.13 (s, 2H) 7.14-7.17 (m, 3H) 7.24-7.27 (m, 
1H) 7.35 (d, J=8. 4Hz, 2H) 7.49 (d, J=8.0Hz, 2H) 
MS m/e(ES\) 452(MNa + ) 

Example 337. 3-{3-[(2,5-Dichlorobenzyloxvcarbonylamino)-methyl]}phenyl}-2(S)-isopropoxypropanoic acid 
Production example 337a) 3-(3-Aminomethylphenyl)-2(S)-isopropoxypropanoic acid methyl ester 
[1104] 




[1105] 1 .034g of 3-[3-(t-Butoxycarbonylaminomethyl)phenyl]-2 (S)-isopropoxypropionic acid methyl ester was dis- 
solved in 20 ml of hydrogen chloride 1,4-dioxane, and the mixture was stirred at room temperature for 1 hour. The 
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reaction solution was concentrated, the residue was dissolved in ethyl acetate, and washed with saturated aqueous 
sodium hydrogen carbonate. The organic layer was dried over anhydrous magnesium sulfate and the solvent was 
evaporated, to give 653 mg of the title compound as a colorless oil. 

Example 337b) 3-{3-[(2,5-Dichlorobenzyloxycarbonylamino)-methyl]}phenyl]-2(S)-isopropoxypropanoic acid 
[1106] 



[1107] 305 mg of 3-(3-Aminomethylphenyl)-2(S)-isopropoxypropanoic acid methyl ester was dissolved in 3 ml of 
dichloromethane, and a solution of 0.05 ml of pyridine and 180 mg triphosgen in dichloromethane (4 ml) were added 
under ice-cooling . 0.5 ml of triethylamine was added, and the mixture was stirred at room temperature for 30 minutes. 
The solution was filtered, and diluted so that the total amount was 5 ml. To the resultant 0.5 ml of solution (containing 
about 13 mg of isocyanate of 3-(3-aminomethylphenyl)-2(S)-isopropoxypropanoic acid methyl ester) was added 20 
mg of 2,5-dichlorobenzyl alcohol. The reaction solution was concentrated and 0.4 ml of tetrahydrofuran was added, 
and the mixture was stirred at room temperature for 30 minutes. 0.5 ml of ethanol and 0.1 ml of 1 N sodium hydroxide 
were added thereto, and stirring was continued overnight. The reaction solution was acidified with 1N hydrochloric 
acid, and extracted with ethyl acetate. The solvent was concentrated, and the residue was purified by reverse-phase 
high performance liquid chromatography, to give 1 0.27 mg of the title compound. 
MS m/e(ES\) 462(MNa + ) 

Example 338. 3-(3-{[2,5-Dichlorobenzyloxycarbonylamino]-methyl}phenyl)-2(S)-isopropoxypropanoic acid 
[1108] 



CI 

[1109] Using 2,5-dichlorobenzyl alcohol, the title compound was obtained in the same manner as described in Ex- 
ample 337b). 
MS m/e(ES\) 462 (MNa + ) 

Example 339. 3-(3-{[3,4-Difluorobenzyloxycarbonylamino]-methyl}phenyl)-2(S)-isopropoxypropanoic acid 
[1110] 



[1111] Using 3,4-difluorobenzyl alcohol, the title compound was obtained in the same manner as described in Ex- 
ample 337b). 
MS m/e(ES\) 432(MNa + ) 
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Example 340. 3-(3-{[4-MethylbenzyloxycarbonylaminoImethyl}-phenyl)-2(S)-isopropoxypropanoic acid 



[1112] 



[1113] Using 4-methylbenzyl alcohol, the title compound was obtained In the same manner as described in Example 
337b). 

1 H NMR (CDCI 3 ) 

5 : 0.99 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz 1 3H)2.35 (s, 3H) 2.93 (dd, J=8.0, 14.0Hz, 1H) 3.11 (dd, J=3.6 t 14.0Hz, 1H) 
3.52 (Sept, J=6.4Hz, 1H) 4.11 (q, J=4.0Hz, 1H) 4.36 (d, J=5.6Hz, 2H) 5.05 (br, 1H) 5.09 (s, 2H) 7.14-7.18 (m, 5H) 
7.23-7.28 (m, 3H) 
MS m/e(ESI) 408 (MNa + ) 

Example 341 . 3-(3-{[4-Ethylbenzyloxycarbonylamino]methyl}-phenyl)-2(S)-isopropoxypropanoic acid 
[1114] 



[1115] Using 4-ethylbenzyl alcohol, the title compound was obtained in the same manner as described in Example 
337b). 

1 H NMR(CDC! 3 ) 

5 : 0.99 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.23 (t, J=7.2Hz, 3H) 2.65 (q, J=7.6Hz, 2H) 2. 93 (dd, J=8.0, 14.0Hz, 
1H) 3.11 (dd, J=4.0, 14.0Hz, 1H) 3.52 (Sept, J=6.4Hz, 1H) 4.11 (q, J=4.0Hz, 1H)4.36 (d, J=6.0Hz, 2H) 5.05 (br, 1H) 
5.10 (s, 2H) 7.14-7.21 (m, 5H) 7.23-7.31 (m, 3H) 
MS m/e(ES\) 422(MNa+) 

■ 

Example 342. 3-(3-{[3,4-Dimethylbenzyloxycarbonylamino]-methyl}phenyl)-2(S)-isopropoxypropanoic acid 

t 

[1116] 



[1117] Using 3,4-dimethylbenzyl alcohol, the title compound was obtained in the same manner as described in Ex- 
ample 337b). 
1H NMR(CDCI 3 ) 

5: 0.99 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 2.26 (s, 6H) 2.93 (dd, J=8.0, 13.6Hz, 1H) 3.10 (dd, J=3.6, 14.0Hz, 1H) 
3.52 (Sept, J=6.0Hz, 1 H) 4.1 1 (q, J=4.0Hz, 1 H) 4.36 (d, J=5.6Hz, 2H) 5.07 (brs, 3H) 7.09-7.1 8 (m, 6H) 7.26-7.28 (m, 1 H) 
MS m/e(ES\) 422(MNa + ) 
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Example 343. 3"(3-{[4-Ethoxybenzyloxycarfaonylamino]methyi}-phenyl)-2(S)-tsopropoxypropanoic acid 



[1118] 



0 0 




[1119] Using 4-ethoxybenzyl alcohol, the title compound was obtained in the same manner as described in Example 
337b). 

MS m/e{£S\) 438(MNa + ) 

Example 344. 3-(3-{[3-Trifluoromethoxybenzyloxycarbonylamino]methyl}phenyl)-2(S)-isopropoxypropanoic acid 
[1120] 



0 0 



[1121] Using 3-trifluoromethoxybenzyl alcohol, the title compound was obtained in the same manner as described 
in Example 337b) . 1 H NMR (CDCI 3 ) 

8 : 0.99 (d, J=6.4Hz, 3H) 1.15 (d, J=6.4Hz, 3H) 2.94 (dd, J=8.0, 14.0Hz, 1H) 3.11 (dd, J=4.0, 14.0Hz, 1H) 3.53 (Sept, 
J=6.0Hz, 1H) 4.12 (q, J=4.0Hz, 1H) 4.38 (d, J=6.0Hz, 2H) 5.13 (brs, 1H) 5.15 (s, 2H) 7.14-7.20 (m, 4H) 7.21-7.30 (m, 
3H) 7.38 (t, J=8. 0Hz, 1H) 
MS mte(ESI) 478(MNa + ) 

Example 345. 



3-{3-[(Benzo[1 ,3]dioxol-5-ylmethoxycarbonylamino)methyl]-phenyl}-2(S)-isopropoxypropanoic acid 
[1122] 




0 0 




[1123] Using piperonyl alcohol, the title compound was obtained in the same manner as described in Example 337b). 
1 HNMR(CDCI 3 ) 

5 : 0.99 (d, J=6.0Hz, 3H) 1 .15 (d, J=6.4Hz, 3H)) 2.93 (dd, J=8.4, 14.0Hz, 1 H) 3.1 1 (dd, J=3.6, 14.0Hz, 1 H) 3. 52 (Sept, 
J=6.0Hz, 1H) 4.11 (q, J=3.6Hz, 1H) 4.36 (d, J=5.6Hz, 2H) 5.03 (s, 3H) 5.96 (s, 2H) 6.76-6.89 (m, 3H) 7.12-7.18 (m, 
3H) 7.23-7.28 (m, 1H) 
MS m/e(ES\) 438 (MNa + ) 
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Example 346. 2(S)-lsopropoxy-3-{3-[(6-methylpyridin-2 ylmetho)cycarbonylamino)methyl]phenyl}propanoic acid 
[1124] 




[1125] Using (6-methylpyridin-2-yl)methanol, the title compound was obtained in the same manner as described in 

Example 337b). 

MS m/e(ES\) 409(MNa + ) 

Example 347. 2(S)-lsopropoxy-3-{3-[(6-methylpyridin-3-ylmethoxycarbonylamino)methyl]phenyl}propanoic acid 
[1126] 

[1127] Using (6-methylpyridin-3-yl)methanol, the title compound was obtained in the same manner as described in 

Example 337b). 

MS m/e(ESI) 409(MNa + ) 

Example 348. 2(S)-lsopropoxy-3-{3-[(4-methoxy"3 > 5-dimethylpyridin-2-ylmethoxycarbonylamino)methyl]phenyl}- 
propanoic acid 

[1128] 




[1129] Using -(4-methoxy-3,5-dimethylpyridin-2-yl)methanol, the title compound was obtained in the same manner 
as described in Example 337b). 
MS m/e(ES\) 453 (MNa + ) 

Example 349. 3-{3-[(6-t-Butoxycaroonyfaminopyridin-3 ylmethoxycaroonylamino)methyl]phenyl}-2(S)- 
isopropoxypropanoic acid 

[1130] 



H f 

[1 1 31 ] Using (5-hydroxymethylpyridin-2-yl) carbamic acid t-buty I ester, the title compound was obtained in the same 
manner as described in Example 337b). 
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MS m/e(ESJ)510(MNa + ) 

Example 350. 3-{3-[(6-Aminopyridin-3-ylmethoxyca(l3onylamino)methy{]phenyl}-2(S)-isopropoxypropanoic acid 
[1132] 



[1 1 33] 3-{3-[(6-t-Butoxycarbonylaminopyridin-3-ylmethoxycarbo nylamino)methyl]phenyl}-2(S)-isopropoxypropano- 
ic acid was dissolved in trifluoroacetic acid, and the mixture was concentrated. The residue was purified by reverse- 
phase high performance liquid chromatography, to give the title compound. 
MS m/e(ESI)510(MNa + ) 

Example 351 . 3-{3-[(1 H-Benzoimidazol-2-ylmethoxycarbonylamino)methyl]phenyl}-2(S)-isopropoxypropanoic acid 
[1134] 



[1135] Using (1 H-benzoimidazol-2-yl)methanol, the title compound was obtained in the same manner as described 

in Example 337b) . 

MS m/e(ESI) 434 (MNa + ) 

Example 352. 2(S)-lsopropoxy-3-{3-[(3-methyl-3H-benzoimidazol-5-ylmethoxycarbonylamino)methyl]phenyl}- 
propanoic acid 

[1136] 



[1137] Using (3-methyl-3H-benzoimidazol-5-yl)methanol, the title compound was obtained in the same manner as 
described in Example 337b). 
MS m/e(BS\) 449(MNa+) 

Example 353. 3-(3-{[2-(9-Chlorophenyl)ethoxycarbonylamino]-methyl}phenyl)-2(S)-isopropoxypropanoic acid 
[1138] 
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[1139] Using 4-chloro-2-phenethyl alcohol, the title compound was obtained in the same manner as described in 

Example 337b). 

MS m/e(£S\) 442 CMNa + ) 

Example 354. 3-(3-{[2-(3-Chlorophenyl)ethoxycarbonylamino]-methyl}phenyl}'2(S)-isopropoxypropanoic acid 
[1140] 




[1141] Using 3-chtoro-2-phenethyl alcohol, the title compound was obtained in the same manner as described in 

Example 337b). 

MS m/e(ES\) 442(MNa+) 

Example 355. 3-(3-{[2-(4-Bromophenyl)ethoxycarbonylamino]-methyl}phenyl)-2(S)-isopropoxypropanoic acid 
[1142] 




[1143] Using 4-bromo-2-phenethyl alcohol, the title compound was obtained in the same manner as described in 

Example 337b). 

MS m/e(ESI) 486 (MNa + ) 

Example-356. 

3-(3-{[2-(2,4-Dichlorophenyl)ethoxycarbonylamino]methyl}-phenyl)-2(S)-isopropoxypropanoic acid 
[1144] 




[1145] Using 2, 4-dichloro-2-phenethyl alcohol, the title compound was obtained in the same manner as described 

in Example 337b). 

MS m/e(ESI) 476(MNa + ) 
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Example 357. 2(S)'lsopropoxy-3-{3-[(quinoiin>2-ylmethoxycarbonylamino)methyl]phenyl}propanoic acid 
[1146] 



0 0 



OH 



[1 147] Using quinolin-2-yl-methanol, the title compound was obtained in the same manner as described in Example 
337b). 

MS m/e{ES\) 445 (MNa + ) 

Example 358. 2(S)-lsopropoxy-3-{3-[(quinolin-4-ylmethoxycarbonylamino)methyl]phenyl}propanoic acid 



[1149] Using quinolin-4-yl-methanol, the title compound was obtained in the same manner as described in Example 
337b). 

MS m/e(ESi) 445 (MNa + ) 
Example 359. 

2(S)-lsopropoxy-3-{3-[(4'propoxybenzyloxycarbonylamino)-methyl]phenyl}bropanoic acid 



[1151] Using 4-propoxybenzyl alcohol, the title compound was obtained in the same manner as described in Example 
337b). 

MS m/e(ESI) 452(MNa+) 
Example 360. 

2(S)-lsopropoxy-3-{3-[(4-isopropoxybenzyloxycarbonylamino)- methyl]phenyl}propanoic acid 



[1148] 




[1150] 



0 



0 




[1152] 



0 



0 
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[1153] Using 4-isopropoxybenzyl alcohol, the title compound was obtained in the same manner as described in 

Example 337b). 

MS m/e(ES\) 452 (MNa + ) 

Example 361 . 2(S)-lsopropoxy-3-{3-[(2-chloro-4-propoxybenzyloxycarbonylamino)methyl]phenyl}propanoic acid 
[1154] 

[1155] Using 2-chloro-4-propoxybenzyl alcohol, the title compound was obtained in the same manner as described 

in Example 337b). 

MS m/e(ES\) 486 (MNa + ) 

Example 362. 

2(S)-lsopropoxy-3-{3-[(4Hsopropylbenzyloxycarbonylamino)-methyl]phenyl}propanoic acid 
[1156] 




[1157] Using 4-isopropylbenzyl alcohol, the title compound was obtained in the same manner as described in Ex- 
ample 337b). 
MS m/e(ESI) 436 (MNa + ) 

Example 363. 2(S)-lsopropoxy-3-{3-[(4-butylbenzyloxycarbonylamino)methyl]phenyl}propanoic acid 
[1158] 




[1159] Using 4-butylbenzyl alcohol, the title compound was obtained in the same manner as described in Example 
337b). 

MS m/e{ES\) 450 (MNa+) 
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Example 364. 2(S)-lsopropoxy-3-{3-[(2-fluoro-44rifl^^ 
acid 

[1160] 




[1161] Using 2-fluoro-4-trifluoromethyl alcohol, the title compound was obtained in the same manner as described 

in Example 337b). 

MS m/e(ESI) 480 (MNa + ) 

Example 365. 2(S)-lsopropoxy-3-{3-[(3-fluoro-4 - trifluoromethylbenzyloxycarbonylamino)methyl]phenyl}- propanoic 
acid 

[1162] 



per 



0 0 
— C^^T — o^ 1 " 0 " 



[1163] Using 3-fluoro-4-trifluoromethyl alcohol, the title compound was obtained in the same manner as described 

in Example 337b). 

MS m/e(ESI) 480 (MNa + ) 

Example 366. 2(S)-lsopropoxy-3-{3-[(4-fluoro-3-trifluorornethylbenzyloxycarbonylamino)methyl]phenyl}-propanoic 
acid 

[1164] 



[1165] Using 4-fluoro-3-trifluoromethyl alcohol, the title compound was obtained in the same manner as described 

in Example 337b). 

MS m/e(ES\) 480 (MNa+) 

MS mle (ESI) 440 (MH + ) 
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Example 367. 3>{(4-Ethoxy>3-phenylcarbamoyioxymethyl)-phenyl]'2-isopropoxypropanoic acid 
Production example 367a) Ethyl 3-[4-ethoxy-3-(hydroxymethyl)-phenyl]-2-isopropoxypropanoate 
5 [1166] 

O 



10 




[1167] 400 mg of sodium hydride was suspended in 10 ml of tetrahydrofuran, and 15 ml of a solution of 2.8 g of 

is diethyl 2-isopropoxyphosphonoacetate in tetrahydrofuran was added under ice-cooling. The solution was stirred at 
room temperature for 30 minutes, and 25 ml of a solution of 2.4 g of 3-({[1-(t-butyl)-1,1-dimethylsilyl]oxy}methyl)- 
4-ethoxybenzaldehyde in tetrahydrofuran was added. After stirring was continued overnight at room temperature, the 
reaction solution was treated with 1 N hydrochloric acid and extracted with ethyl acetate. The organic layer was washed 
with water and saturated brine, dried over anhydrous magnesium sulfate, and the solvent was evaporated. The residue 

20 was purified by silica gel column chromatography, to give ethyl (E,Z)-3-[3-({[1-(t-butyl)-1 ,1-dimethylsilyl]oxy}methyl)- 
4-ethoxyphenyl]-2-isopropoxy-2-propenoate in the 4:1 hexane-ethyl acetate fraction. Then, the obtained ethyl (E,Z)- 
3-[3-({[1-{t-butyl)-1,1-dimethylsilyl]oxy}methyl)-4-ethoxyphenyl]-2-isopropoxy-2-propenoate was dissolved in 25ml of 
tetrahydrofuran, and 10 ml of tetrabutyl ammonium fluoride (1M solution in tetrahydrofuran) was added thereto. After 
stirring was continued at room temperature for 7 hours, the reaction mixture was diluted with ethyl acetate. The organic 

25 layer was washed with water and saturated brine, dried over anhydrous magnesium sulfate, and the solvent was 
evaporated. Then, the resulting crude product was dissolved in 25 ml of ethanol, and the mixture was treated with 
0.40g of rhodium-alumina, and stirred overnight under hydrogen atmosphere. The catalyst was filtered off, the solvent 
was evaporated, and then the residue was purified by silica gel column chromatography, to give 0.96 g of the title 
compound in the 3: 1 hexane-ethyl acetate fraction. 

30 1H-NMR (CDCI 3 ) 

8 : 0.97 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 1.43 (t, J=6.8Hz, 3H) 2.87 (dd, J=8.4, 14.0Hz, 
1 H) 2.94 (dd, J=5.2, 14.0Hz, 1 H) 3.50 (sept, J=6.0Hz, 1 H) 4.00 (dd, J=5.2, 8.4Hz, 1 H) 4.07 (q, J=6.8Hz, 2H) 4.1 4-4.20 
(m, 2H) 4.66 (s, 2H) 6.78 (d, J=8.0Hz, 1H) 7.13 (d, J=8.0Hz, 1H) 7.14 (s, 1H) 

35 Production example 367b) 3-[(4-Ethoxy-3-phenylcarbomyloxymethyt)phenyl]-2-isopropoxypropanoic acid 

[1168] 



40 



45 




[1169] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and phenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MS m/e{ES\) 402 (MH + ) 

so 



55 
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Example 368. 3-[(4-Ethoxy-3-p-tolylcarbomyloxymethyl)phenyl]-2-isopropoxypropanoic acid 
[1170] 




[1171] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoateand p-tolylisocyanate, the title 

compound was obtained in the same manner as described in Example 148. 

MSm/e(ESI)416(MH + ) 

Example 369. 3-{[4-Ethoxy-3"(4>methoxyphenyl)-carbamoyloxymethyl]phenyl}-2-isopropoxypropanoic acid 
[1172] 




[1173] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and 4-methoxyphenylisocyanate, 
the title compound was obtained in the same manner as described in Example 148. 
MS m/e(ES\) 432 (MH+) 

Example 370. 3-{[3-(4'Chlorophenyl)carbamoyloxymethyl-4-ethoxy]phenyl}-2-isopropoxypropanoic acid 
[1174] 




[1175] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and 4-chlorophenylisocyanate, 
the title compound was obtained in the same manner as described in Example 148. 
MS m/e{ES\) 436 (MH + ) 
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Example 371 . S-ttS-tg^-DichlorophenyQcarbamoyloxymethyl^-ethoxylphenyll^-isopropoxypropanoic acid 



[1176] 




[1177] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and 2,4-dichlorophenylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MSmte(ESI)470 (MH + ) 

Example 372, 3-({4-Ethoxy-3-[4-(trifluoromethyl)phenyl]-carbamoyloxymethyl}phenyl)-2-isopropoxypropanoic acid 
[1178] 




[1179] Using ethyl 3<4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and ct.ot.a-trifluoro-p-tolylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MS mle (ESI) 470 (MH + ) 

Example 373. 3-{[3-(2 l 9-Dimethoxyphenyl)carbamoyloxymethyl-4-ethoxy]phenyl}-2-isopropoxypropanoic acid 
[1180] 




[1181] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and 2,4-dimethoxyphenylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MSmte(ESI) 462 (MH + ) 
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Example 374. 



3^[3-(4-Dimethylaminophenyl)cart3am acid 



[1182] 




OH 



[1183] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and 4-dimethylaminophenyliso- 
cyanate, the title compound was obtained in the same manner as described in Example 148. 
MS mle (ESI) 445 (MH + ) 



[1185] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and 2,4-dimethoxyphenylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 462 (MH + ) 

Example 376. 

3-({3-[5-(Benzo[1 .SldioxolyOjcarbamoyloxymethyl^-ethoxylphenyQ^HSopropoxypropanoic acid 



[1 1 87] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and 3,4-(methylenedioxy)phenyl- 
isocyanate, the title compound was obtained in the same manner as described in Example 148. 
MS m/e(ESI) 446 (MH+) 



Example 375. 



S^tS-tS^-DimethoxyphenyQcarbamoyloxymethyM-ethoxylphenyll^-isopropoxypropanoic acid 



[1184] 




[1186] 
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Example 377. 3-{[3-(2,4-Difluorophenyl)carbamoylo acid 
[1188] 




[1189] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and 2,4-difluorophenylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MS m/e{ES\) 438 (MH + ) 

Example 378. 

3-{[4-Ethoxy-3-(3-methoxyphenyl)carbamoyloxymethyl]phenyi}-2-isopropoxypropanoic acid 



[1191] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and 3-methoxyphenylisocyanate, 
the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 432 (MH + ) 



[1193] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and 3-chlorophenylisocyanate, 
the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 436 (MH + ) 



[1190] 




Example 379. 3-{[3-(3-Chlorophenyl)carbamoyloxymethyl-4-ethoxy)phenyl}-2-isopropoxypropanoic acid 



[1192] 
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Example 380. 

3^[4-Ethoxy-3-(4-ethoxyphenyl)c^fbamoyloxymethyl]-phenyl}-2-isopropQxypropanoic acid 
[1194] 




[1195] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and 4-ethoxyphenylisocyanate, 
the title compound was obtained In the same manner as described In Example 148. 
MS mle (ESI) 446 (MH + ) 

Example 381 . 3"({4-Ethoxy-3-[4'(trifluoromethoxy)phenyl]-carbamoyloxymethyi}phenyl)-2-isopropoxypropanolc acid 
[1196] 




[1197] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and 4-(trifluoromethoxy)phenyl- 
isocyanate, the title compound was obtained In the same manner as described in Example 148. 
MS mle (ESI) 486 (MH + ) 

Example 382. 

3-{[4-Ethoxy-3-(4-fluorophenyl)carbamoyloxymethyl]phenyi}-2-isopropoxypropanoic acid 
[1198] 




[1199] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyi]-2-isopropoxypropanoate and 4-fluorophenylisocyanate, 
the title compound was obtained in the same manner as described in Example 148. 
MS m/e(ES\) 420 (MH + ) 
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Example 383. 



3^[3-(4-Cyanophenyl)cart3amoyloxymethyl-4-ethoxy]phenyl}-2-isopropoxypropanoic acid 



[1200] 




OH 



[1201] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and 4-cyanophenylisocyanate, 

the title compound was obtained in the same manner as described in Example 148. 

MSm/e(ESI)427(MH + ) 

Example 384. 3-({4-Ethoxy-3-[3-(trifluoromethyl)phenyl]-carbamoyloxymethyl}phenyl)-2-isopropoxypropanoic acid 



[1203] Using ethyl 3-[4-ethoxy-3-(hydroxymethyl)phenyl]-2-isopropoxypropanoate and a.a.a-trifluoro-m-tolylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 470 (MH 4 ) 

Example 385. 3-{4-Ethoxy-3-[2-(phenylcarbamoyloxy)-ethyl]phenyl}-2-isopropoxypropanoic acid 
Production example 385a) 2-(2-Ethoxyphenyl)ethanol 



[1205] 4.4 g of 2-hydroxyphenethyl alcohol was dissolved in 80 ml of N, N-dimethylformamide, and 15. 3 g of ethyl 
iodide and 4 . 7 g of potassium carbonate were added. After stirring was continued at 70°C overnight, the solution was 
diluted with ethyl acetate, and washed successively with water and saturated brine. The organic layer was dried over 
anhydrous magnesium sulfate, and then the solvent was evaporated. The residue was purified by silica gel column 
chromatography, to give 3.2 g of the title compound in the 4:1 hexane-ethyl acetate fraction. 



1 H-NMR(CDCI 3 ) 

5: 1 .43 (t, J=6.8Hz, 3H) 2.92 (t, J=6.0Hz, 2H) 3.85 (br, 2H) 4. 05 (q, J=6.8Hz, 2H) 6.85-6.91 (m, 2H) 7.15-7.22 (m, 1 H) 



[1202] 




[1204] 
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Production example 385b) 



3-[2-(t-Butyldimethylsilyloxy)ethyl]-4-ethoxybenzaldehyde 



[1206] 



H 



[1207] Using 2-(2-ethoxyphenyl)ethanol, the title compound was obtained in the same manner as described in Pro- 
duction example 117a) followed by Production example 117b). 
1 H-NMR(CDCI 3 ) 

8 : 0.00 (s, 6H) 0.88 (s, 9H) 1 .48 (t, J=6.8Hz, 3H) 2.92 (t, J=7.2Hz, 2H) 3.83 (t, J=7.2Hz, 2H) 4.15 (q, J=6.8Hz, 2H) 
6.94 (d, J=8.4Hz, 1H) 7.72 (s, 1H) 7.75 (d, J=8.4Hz, 1H) 9.87 (s, 1H) 

Production example 385c) Ethyl 3-(4-ethoxy-3-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate 



[1 209] Using 3-[2-(t-butyldimethylsilyloxy)ethyl]-4-ethoxybenzaldehyde and triethyl 2-isopropoxyphosphonoacetate, 
the title compound was obtained in the same manner as described in Production example 147b). 
1 H-NMR (CDCI 3 ) 

8 : 0.97 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 1.41 (t, J=6.8Hz, 3H) 2.86 (dd, J=8.4, 14.0Hz, 
1H) 2.88 (t, J=6.4Hz. 2H) 2.92 (dd, J=5.2, 14.0Hz. 1H) 3.50 (sept, J=6.0Hz, 1H) 3.82 (t, J=6.4Hz, 2H) 3.99-4.05 (m, 
3H) 4.14-4.20 (m, 2H) 6.76 (d, J=8.4Hz, 1H) 7.04-7.07 (m, 2H) 

Production example 385d) 

3-{4-Ethoxy-3-[2-(phenylcarbamoyloxy)ethyl]phenyt}-2-isopropoxypropanoic acid 



[1211] Using ethyl 3-[4-ethoxy-3-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate and phenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MS m/e(ESI)416(MN + ) 



[1208] 




[1210] 
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Example 386. 3-(4'Ethoxy-3-{2-[(4-methoxyphenyl)-carbamoyloxy]ethyl}phenyl)-2-isopropoxypropanoic acid 
[1212] 

H 

[1213] Using ethyl 3-[4-ethoxy-3-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate and 4-methoxyphenylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI)446(MH + ) 

Example 387. 3-(3-{2-[(4-Chlorophenyl)carbamoyloxy]ethyl}-4-ethoxyphenyl)-2-isopropoxypropanoic acid 
[1214] 




Cl^ 0 0 




[1215] Using ethyl 3-[4-ethoxy-3-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate and 4-chlorophenylisocyanate, 
the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 450 (MH 4 ) 

Example 388. 3-(3-{2-[(2 ) 4-Dichlorophenyl)carbamoyloxy]-ethyl}-4-ethoxyphenyl)-2-isopropoxypropanoic acid 
[1216] 




[1217] Using ethyl 3-[4-ethoxy-3-(2-hydroxyethyl)phenyl]-2-isopropoxy propanoate and 2,4-dichlorophenylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 484 (MH + ) 

Example 389. 3-[4-Ethoxy-3-(2-{[4-(trifluoromethyl)phenyl]-carbamoyloxy}ethyl)phenyl]-2-isopropoxypropanoic acid 
[1218] 
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[1219] Using ethyl 3-[4-ethoxy-3-(2-hydroxyethyl)phenyl]-2-isopropoxy propanoate and a.oc.cc-trifluoro-p-tolylisocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 484 (MH 4 ) 

Example 390, 3-{3-{2-[(3-Chlorophenyl)carbamoyloxy}ethyl)-4-ethoxyphenyl)-2-isopropoxypropanoic acid 
[1220] 




[1221] Using ethyl 3-[4-ethoxy-3-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate and 3-chlorophenylisocyanate, 
the title compound was obtained in the same manner as described in Example 148. 
MS/7?/e(ESI) 450 (MH + ) 

Example 391 . 2-lsopropoxy'3-[(4-phenylcarbamoyloxymethyl)-phenyl]propanoic acid 

Production example 391a) 

4-(t-Butyldimethylsiiyloxymethyl)benzaldehyde 

[1222] 



>r 



Si 



[1223] Using 4-bromobenzyl alcohol, thetitlecompound was obtained in the same manner as described in Production 
example 147a). 
1 H-NMR (CDCI 3 ) 

5 : 0.12 (s, 6H) 0.96 (s, 9H) 4.82 (s, 2H) 7.49 (d, J=8.0Hz, 2H) 7.85 (d, J=8.0Hz, 2H) 9.88 (s, 1 H) 
Production example 391b) Ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate 
[1224] 

O 

[1225] Using 4-(t-butyldimethylsilyloxymethyl)benzaldehyde and triethyl 2-isopropoxyphosphonoacetate, the title 
compound was obtained in the same manner as described in Production example 147b). 
1 H-NMR (CDCI3) 

5 : 0.95 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 2.94 (dd, J-8. 4, 14.0Hz, 1H) 3.01 (dd, J=4.8, 
1 4,0Hz, 1 H) 3.50 (sept, J=6.0Hz, 1 H) 4.05 (dd, J=4.8, 8.4Hz, 1 H) 4. 1 5-423 (m, 2H) 4.67 (s, 2H) 7.25 (d, J=8.0Hz, 2H) 
7.28 (d, J=8.0Hz, 2H) 
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Production example 391c) 2-lsopropoxy-3-[(4-phenylcarbamoyloxymethyl)phenyl]pfopanoic acid 
[1226] 



0 




[1227] Using ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate and phenylisocyanate, the title compound 
was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 358 (MH+) 

Example 392, 2-lsopropoxy-3'{[4-(4-methoxyphenyi)cartaamoyloxymethyl]phenyl}propanoic acid 
[1228] 



0 




[1229] Using ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate and 4-methoxyphenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 388 (MH 4 ) 

Example 393. 3-{[4-(4-Chlorophenyl)carbamoyloxymethyl]-phenyl}-2-isopropoxypropanoic acid 
[1230] 



0 




[1231] Using ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate and 4-chlorophenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 392 (MH + ) 
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Example 394. 

3^[4-(2,4-DichlorQphenyl)cartamoyloxymethyl]phenyl}-2-isopropoxypropanoic acid 
[1232] 




[1233] Using ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate and 2,4-dichlorophenylisocyanate, the sti- 
tle compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 426 (MH + ) 

Example 395. 2-lsopropoxy-3-({4-[4-(trifluoromethyl)-phenyl]carbamoyloxymethyl}phenyl)propanoic acid 
[1234] 




[1235] Using ethyl 3-[(9-hydroxymethyl}phenyl]-2-isopropoxypropanoate and a, a, a-trifluoro-p-tolylisocyanate, the 
title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 426 (MH + ) 

Example 396. 3-{[4-(3-Chlorophenyl)carbamoyloxymethyl]-phenyl}-2-isopropoxypropanoic acid 
[1236] 

0 




[1237] Using ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate and 3-chlorophenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MS m/e (ESI) 392 (MH + ) 
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Example 397. 3-{[4-(2,4>Dimethoxyphenyl)-carbamoyloxymethyl]phenyl}-2-isopropoxypropanoic acid 
[1238] 

0 

^0 H (pY^Y^OH 

[1239] Using ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate and 2,4-dimethoxyphenylisocyanate, the 

title compound was obtained in the same manner as described in Example 148. 

MSm/e(ESI)418(MH + ) 

Example 398. 3-{[4-(4-Dimethylaminophenyl)'Carbamoyloxymethyl]phenyl}-2-isopropoxypropanoic acid 
[1240] 




I 



[1241] Using ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate and 4-dimethylaminophenylisocyanate, 
the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 401 (MH + ) 

Example 399. 3-{[4-(3,4-Dimethoxyphenyl)-carbamoyloxymethyl]phenyl}-2-isopropoxypropanoic acid 
[1242] 




[1243] Using ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate and 3,4-dimethoxyphenylisocyanate, the 
title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 418 (MH + ) 

Example 400. 3-({4-[5-(Benzo[1 ,31dioxoiyl)]-carbamoyloxymethyl}phenyl)-2-isopropoxypropanoic acid 
[1244] 
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[1245] Using ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate and 3,4-{methylenedioxy)pheny!isocy- 
anate, the title compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI)402(MH + ) 

Example 401. 3-{[4-(2,9-Difluorophenyl)carbamoyioxymethyl]-phenyl}-2-isopropoxypropanoic acid 
[1246] 



0 




[1247] Using ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate and 2,4-difluorophenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MSm/e(ESl) 394 (MH + ) 

Example 402. 2-lsopropoxy-3-{[4-(3-methoxyphenyl)-carbamoyloxymethyl]phenyl}propanoic acid 
[1248] 

0 

H jfYV^QH 

kJ o ' 

[1249] Using ethyl 3-[(4-hydroxymethyl) phenyl]-2-isopropoxypropanoate and 3-methoxyphenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 388 (MH + ) 

Example 403. 2-lsopropoxy-3-[(4-p-tolylcarbamoyloxymethyl)phenyl]propanoic acid 
[1250] 



0 




[1251] Using ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate and p-tofylisocyanate, the title compound 
was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 372 (MH + ) 
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Example 404. 3-{[4-(4-Ethoxyphenyl)carbamoyloxymethyl]-phenyl}-2-isopropoxypropanoic acid 
[1252] 



0 




[1253] Using ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate and 4-ethoxyphenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MS m/e(ES\) 402 (MH + ) 

Example 405. 2-lsopropoxy-3-({4-[4-(trifluoromethoxy)-phenyi]carbamoyloxymethyl}phenyl)propanoic acid 
[1254] 




[1255] Using ethyl 3-[(4-hydroxymethyt)phenyl]-2-isopropoxypropanoate and 4-(trifluoromethoxy)phenylisocyanate, 
the title compound was obtained in the same manner as described in Example 148. 
MS mle (ESI) 442 (MH + ) 

Example 406. 3-{[4-(4-Fluorophenyl)carbamoyloxymethyl]-phenyl}-2-isopropoxypropanoic acid 
[1256] 




[1257] Using ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate and 4-fluorophenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MS mIe(ES\) 376 (MH 4 ) 

# 

Example 407. 3-{[4-(4-Cyanophenyl)carbamoyloxymethyl]-phenyl}-2-isopropoxypropanoic acid 
[1258] 



0 
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[1259] Using ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate and 4-cyanophenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MSm/e(ESI) 383 (MH + ) 

Example 408, 2-lsopropoxy-3-({4-[3-(trifluoromethyl)-phenyl]carbamoyloxymethyl}phenyl)propanoic acid 
[1260] 



0 




[1261] Using ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate and oca.a-trifluoro-m-tolyl isocyanate, the 

title compound was obtained in the same manner as described in Example 148. 

MSm/e(ESI)426(MH + ) 

Example 409. 2-lsopropoxy-3-{4-[2-(phenylcarbamoyloxy)-ethyl]phenyl}propanoic acid 

Production example 409a) 

4-[2-(t-Butyldimethylsilyloxy)ethyl]benzaldehyde 

[1262] 

[1263] Using 4-bromophenethyl alcohol, the title compound was obtained in the same manner as described in Pro- 
duction example 147a). 
1 H-NMR (CDCI 3 ) 

5 : 0.00 (s, 6H) 0.89 (s, 9H) 2.94 (t, J=6. 8Hz, 2H) 3.89 (t, J=6.8Hz, 2H) 7.42 (d, J=8. 0Hz, 2H) 7.85 (d, J=8. 0Hz, 2H) 
9.88 (s, 1H) 

Production example 409b) Ethyl 3-[4-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate 
[1264] 



O 




[1265] Using 4-[2-(t-butyldimethylsilyloxy)ethyl]benzaldehyde and triethyl 2-isopropoxyphosphonoacetate, the title 

compound was obtained in the same manner as described in Production example 147b). 

1 H-NMR(CDCI 3 ) 

8 : 0.96 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.23 (t, J=7.2Hz, 3H) 2.84 (t, J=6.4Hz, 2H) 2.92 (dd, J=8.4, 1 4.0Hz, 
1H) 2.98 (dd, J=5.2, 14.0Hz, 1 H) 3.51 (sept, J=6.0Hz, 1H) 3.84 (t, J=6.4Hz, 2H) 4.04 (dd, J=5.2, 8.4Hz, 1H) 4.12-4.20 
(m, 2H) 7.14 (d, J=8.0Hz, 2H) 7.20 (d, J=8.0Hz, 2H) 
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Production example 409c) 2>lsopropoxy-3-{4-[2-(phenylcarbamoyloxy)ethyl]phenyl}propanoic acid 



[1266] 




[1267] Using ethyl 3-[4-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate and phenylisocyanate, the title compound 

was obtained in the same manner as described in Example 148. 

MS/?7/e(ESI)372(MH + ) 

Example 410. 2-lsopropoxy-3-(4-{2-[(4-methoxyphenyl)carbamoyloxy]ethyl}phenyl)propanoic acid 
[1268] 




[1269] Using ethyl 3-[4-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate and 4-methoxyphenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MS mle (ESI) 402 (MH + ) 

Example 411 . 3-(4'{2-[(4-Chlorophenyl)carbamoyloxy]-ethyl}phenyl)-2-isopropoxypropanoic acid 
[1270] 




[1271] Using ethyl 3-[4-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate and 4-chlorophenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MS m/e(ESI) 406 (MH + ) 

Example 41 2. 3-(4-{2-[(2 l 4-DichlorophenyQcarbamoyloxy]-ethyl}phenyl)-2-isopropoxypropanoic acid 
[1272] 
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[1273] Using ethyl 3-[4-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate and 2,4-dichlorophenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MS m/e(ESI) 440 (MH 4 ) 

Example 41 3. 2-lsopropoxy-3-[4-(2-{{4-(trifluoromethyl)-phenyl]carbamoyloxy}ethyl)phenyl]propanoic acid 
[1274] 




[1275] Using ethyl 3-[4-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate and a,a,a-trifluoro-p-tolylisocyanate, the 
title compound was obtained in the same manner as described in Example 148. 
MS mle (ESI) 440 (MH + ) 

Example 41 4. 3-(4-{2-[(3-Chlorophenyl)carbamoyloxy]"ethyl}phenyl)-2"isopropoxypropanoic acid 
[1276] 




[1277] Using ethyl 3-[9-(2-hydroxyethyl)phenyl]-2-isopropoxypropanoate and 3-chlorophenylisocyanate, the title 
compound was obtained in the same manner as described in Example 148. 
MS m/e(ES\) 406 (MH + ) 

Example 41 5. 3-{4-[({[(4-Chlorobenzyi)oxy]carbonyl}amino)-methyi]phenyl}-2-isopropoxypropanoic acid 

Production example 41 5a) t-Butyl N-(4-formylbenzyl)carbamate 

[1278] 




[1 279] Using 4-bromobenzylamine hydrochloride, the title compound was obtained in the same manner as described 

in Production example 138a) followed by Production example 138b). 

1 H-NMR(CDCI 3 ) 

5 : 1.47 (s, 9H) 4.40 (d, J=6.0Hz, 2H) 4.95 (br, 1H) 7.45 (d, J=8.0Hz, 2H) 7.85 (d, J=8.0Hz, 2H) 10.00 (s, 1H) 
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Production example 415b) Ethyl 3-(4-{[(t-butoxycarbonyl)-amino]methyl}phenyl)>2-isopropoxypropanoate 




[1281] Using t-butyl N-(4-formylbenzyl)carbamate and triethyl 2-isopropoxyphosphonoacetate, the title compound 
was obtained in the same manner as described in Production example 46a) followed by Production example 46b). 
1 H-NMR (CDCI 3 ) 

15 5: 0 ; 95 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 1.46 (s, 9H) 2.92 (dd, J=8.4, 14.0Hz, 1H) 2.99 
(dd, J=4.8, 1 4.0 Hz, 1 H) 3.50 (sept, J=6.0Hz, 1 H) 4.03 (dd, J=4.8, 8.4Hz, 1 H) 4. 1 5-4.20 (m, 2H) 4.28 (d, J=6.0Hz, 2H) 
4.80 (br, 1H) 7.1 7-7.18 (m, 4H) 

Example 41 5c) 
20 — 1 

3-{4-[({[(4-Chlorobenzyl)oxy]carbonyl}amino)methyl]phenyl)'2-isopropoxypropanoic acid 



[1282] 



25 



45 



50 




30 

[1283] 1.6 g of Ethyl 3-(4-{[(t-butoxycarbonyl)amino]methyl}-phenyl)-2-isopropoxypropanoate was dissolved in 10 
ml of 4N hydrogen chloride-dioxane solution. After stirring was continued at room temperature for 1 hour, the solution 
was concentrated, to give 1 .4 g of ethyl 3-[4-(ammoniomethyl)-phenyl]-2-isopropoxypropanoate chloride. Next, 25 mg 

35 of the obtained ethyl 3-[4-(ammoniomethyl)phenyl]-2-isopropoxypropanoate chloride was dissolved in 0.8 ml of N,N- 
dimethylformamide which was saturated with carbon dioxide by adding dry ice, and 65 mg of cesium carbonate and 
74 mg tetrabutylammonium iodide were added, and the mixture was stirred at room temperature for 30 minutes. Then 
41 mg of 4-chlorobenzyl bromide was added thereto, and the mixture was stirred overnight at room temperature. The 
reaction mixture was dilutedwith ethyl acetate and washed with water. The solvent was concentrated, and the residue 

40 was treated with 1 .0 ml of ethanol and 0.2 ml of 5N sodium hydroxide, and the mixture was stirred at room temperature 
for 3 hours. Then the solution was neutralized with 2N hydrochloric acid, extracted with ethyl acetate, and the solvent 
was removed. The residue was purified by reverse-phase high performance liquid chromatography, to give 9,27 mg 
of the title compound. 
MS mle (ESI) 406 (MH + ) 



Example 41 6. 3-{4-[({[(2,4-Dichlorobenzyl)oxy]carbonyl}-amino)methyl]phenyl)-2-isopropoxypropanoic acid 
[1284] 



55 




[1285] Using ethyl 3-[9-(ammaniomethyl)phenyl]-2-isopropaxypropanoate chloride and 2,4-dichlorobenzyl bromide, 
the title compound was obtained in the same manner as described in Production example 415c). 
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MS mte(ESI) 440 (MH 4 ) 

Example 41 7. 2-lsopropoxy-3-(4-{[({[(4-trif luoromethyl)-benzyl]oxy}carbonyl)amino]methyl}phenyl)propanoic acid 
[1286] 




[1287] Using ethyl 3-[4-(ammoniomethyl)phenyl]-2-isopropoxypropanoate chloride and 4-(trifluoromethyl)benzyl 
bromide, the title compound was obtained in the same manner as described in Production example 415c). 
MS/77/e(ESI) 440 (MH + ) 

Example 41 8. 2-tsopropoxy-3-{4-[({[(4-methoxybenzyl)-oxy]carbonyl}amino)methyl]phenyl}propanoic acid 
[1288] 




[1289] Using ethyl 3-[4-(ammoniomethyl)phenyl]-2-isopropoxypropanoate chloride and 4-methoxybenzyl chloride, 
the title compound was obtained in the same manner as described in Production example 415c). 
MS m/e(ESI) 402 (MH + ) 

Example 41 9. 3-{4-[({[(4-Chlorobenzyl)carbamoyloxy]-carbonyl}amino)methyl]phenyl}-2-isopropoxypropanoic acid 
[1290] 



A I 



[1291] 0.60g of Ethyl 3-[(4-hydroxymethyl)phenyl]-2-isopropoxypropanoate was dissolved in 5 ml of dimethox- 
yethane, and 0.17 ml of phosphorous tribromide was added under ice-cooling. The solution was stirred at 0°C for 1 
hour, was diluted with ether, and successively washed with water and saturated brine. After drying the organic layer 
over anhydrous magnesium sulfate, the solvent was evaporated. The residue was purified by silica gel column chro- 
matography, to give 0.51 g of ethyl 3-[(4-bromomethyl)phenyl]-2-isopropoxypropanoate from the 4:1 hexane-ethyl ac- 
etate fraction. Next 11 mg of 4-chlorobenzylamine was dissolved in 0.5 ml of N,N-dimethylformamide pre-saturated 
with carbon dioxide by adding dry ice, 33 mg of cesium carbonate and 37 mg of tetrabutytammoniumiodidewereadded, 
and the mixture was stirred at room temperature for 30 minutes. 25 mg of the previously obtained ethyl 3-[{4-bromome- 
thyl}phenyl]-2-isopropoxypropanoate was added and the mixture was stirred at room temperature for 4 hours. The 
reaction mixture was diluted with ethyl acetate and washed with water. The solvent was concentrated, and the residue 
was treated with 1 .0 ml of ethanol and 0.2 ml of 5N-sodium hydroxide, and the mixture was stirred at room temperature 
for 3 hours. The solution was neutralized with 2N hydrochloric acid, then extracted with ethyl acetate. The solvent was 
removed, and the residue was purified by reverse-phase high performance liquid chromatography, to give 4.08 mg of 
the title compound. 
MS m/e(£S\) 406 (MH + ) 
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Example 420. 

3^4-[({[(2,4-Dichlorobenzyl)carbam acid 
[1292] 




[1293] Using ethyl 3-[(4-bromomethyl)phenyl]-2-isopropoxypropanoate and 2,4-dichlorobenzylamine, the title com- 
pound was obtained in the same manner as described in Example 419. 
MS m/e(ES\) 440 (MH + ) 

Example 421. 

2-lsopropoxy-3-(4-{[({[(4-trifluoromethyl)benzyl]-carbamoyloxy}carbonyl)amino]methyl}phenyl)propanoic acid 
[1294] 




[1295] Using ethyl 3-[(4-bromomethyl)phenyl]-2-isopropoxypropanoate and 4-trifluoromethyl)benzylamine, the title 
compound was obtained in the same manner as described in Example 41 9. 
MS m/e(ES\) 440 (MH + ) 

Example 422. 2-lsopropoxy-3-{4-[({[(4-methoxybenzyl)-carbamoyloxy]carbonyl}amino)methyl]phenyl}propanoic acid 
[1296] 




[1297] Using ethyl 3-[(4-bromomethyl)phenyl]-2-isopropoxypropanoate and 4-methoxybenzy famine, the title com- 
pound was obtained in the same manner as described in Example 419. 
MS m/e(ES\) 402 (MH + ) 
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Example 423. 

a) Ethyl 2-isopropoxy-3-(4-methoxy-3-nitrophenyl)-2-propanoate 
5 [1296] 



O 



10 




[1299] 1 .5 g of Ethyl 2-(diethylphosphoryl)-2-isopropylacetate was dissolved in 1 0 ml of tetrahydrofuran, and 0.22 g 
15 of 60% sodium hydride was added under ice-cooling. After stirring the reaction solution under ice-cooling for 20 minutes, 
0.88 g of 4-methoxy-3-nitrobenzaldehyde was added and the mixture was stirred at room temperature for 2 hours. The 
reaction mixture was added with aqueous ammonium chloride, and extracted with ethyl acetate. The organic layer was 
washed with saturated brine, dried over anhydrous magnesium sulfate, and the solvent was evaporated. The residue 
was subjected to silica gel column chromatography, to give 0.85 g of the title compound from the 9:1 hexane-ethyl 
20 acetate fraction. 
1 H-NMR (CDCI 3 ) 

5 :1 .17+1 .37 (t, J=6.0Hz, 3H) 1 .27+1 .31 (d, J=6.0Hz, 6H) 3.94+3.98 (s, 3H) 4.17+4.28 (q, J=6.0Hz, 2H) 6.10+6.88 (s, 
1H) 7.00+7.06 (d, J=8.0Hz, 1H) 7.40+7.91 (dd, J=8. 0, 2.0Hz, 1H) 7.75+8. 37 (d, J=2.0Hz, 1H) 

25 b) Ethyl 3-(3-amino-4-methoxyphenyl)-2-isopropoxypropanoate 

[1300] 




35 

[1301] 0.85 g of Ethyl 2-isopropoxy-3-(4-methoxy-3-nitrophenyl)-2-propanoate was dissolved in 15 ml of ethanol, 
0.3 g of 10% palladium carbon was added, and the mixture was stirred for 4 hours under hydrogen atmosphere. The 
catalyst was filtered off, the solvent was evaporated, and then the residue was subjected to silica gel column chroma- 
tography, to give 0. 72 g of the title compound from the 6:1 hexane-ethyl acetate fraction. 
40 1 H-NMR (CDCI3) 

5 : 1 .00 (d, J=6.0Hz, 3H) 1 .15 (d, J=6.0Hz, 3H) 1 .24 (t, J=6.0Hz, 3H) 2.83 (m, 2H) 3. 50 (dq, J-6.4, 6.4Hz, 1H) 3.81 (s, 
3H) 4. 00 (dd, J=8.4, 4.8Hz, 1H) 4.17 (q, J=6.0Hz, 2H) 6. 60 (dd, J=8.0, 2.0Hz, 1H) 6.67 (d, J=2.0Hz, 1H) 6.70 (d, 
J=8.0Hz. 1H) 

45 c) 3-{3-f2-(2,4-Dichlorophenoxv)acetylamino]-4-methoxvphenyl}-2-isopropoxvpropanoic acid 
[1302] 




[1303] 30 mg of Ethyl 3-(3-amino-4-methoxyphenyl)-2-isopropoxypropanoate and 20 mg of 2,4-dichlorophenoxy- 
acetic acid were dissolved in 0.5 ml of tetrahydrofuran, and 30 mg of carbonyldi imidazole and 0.05 ml of triethylamine 
were added, and the mixture was stirred at 50°C for 4 hours. The reaction mixture was then partitioned between water 
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and ethyl acetate, and the organic layer was concentrated. The residue was dissolved in 0.6 ml of ethanol, and 0.12 
ml of 5N sodium hydroxide was added, and the mixture was stirred at room temperature for 1 hour. The reaction solution 
was neutralized with dilute hydrochloric acid, and extracted with ethyl acetate. The organic layer was concentrated, 
and the residue was purified by HPLC using a reverse-phase column and a water-acetonitrile-trifiuoroacetic acid eiution 
5 solvent, to give 3.4 mg of the title compound. 
1 H-NMR(CDCI 3 ) 

5 : 1.02 (d, J=6.0Hz, 3H) 1.11 (d, J=6.0Hz, 3H) 2.86 (dd, J=14.0, 6.0Hz, 1H) 3.05 (dd, J=14.0, 4.4Hz, 1H) 3.53 (dq, 
J=6.0, 6.0Hz, 1H) 3.81 (s, 3H) 4.09 (dd, J=7.6, 4.4Hz, 1H) 4.55 (s, 2H) 6.75(d, J=8.0Hz, 1H) 6.81 (d, J=8. 0Hz, 1H) 
6.90 (dd, J=8.0, 2.0Hz, 1H) 7.18 (m, 1H) 7.38 (d, J=2.0Hz, 2H) 8.24 (d, J=2.0Hz, 1H) 9.19 (s, 1H) 

10 

Example 424. 3-{3-[2-(4-t-Butylphenoxy)acetylaminol-4-methoxyphenyl}-2-isopropoxypropanoic acid 
[1 304] 

15 



20 




[1305] Using 4-t-butylphenoxyacetic acid, the title compound was obtained in the same manner as described in 

Example 423c). 

MS m/e(ESI) 444 (MH + ) 

25 

Example 425. 2-lsopropoxy-3-{4~methoxy-3-[2-(4-trifluoromethylphenoxy)acetyiamino]phenyl}propanoic acid 
[1306] 

30 



35 




[1307] Using 4-trifluoromethylphenoxyacetic acid, the title compound was obtained in the same manner as described 
in Example 423c). 
40 MS m/e(ES\) 478 (MNa + ) 

Example 426. 

a) Ethyt-3-(3-aminophenyl)-2-isopropoxypropanoate 

45 

[1308] 



50 



55 [1309] The title compound was obtained in the same manner as described in Examples 423a) and 423b). 
1 H-NMR(CDC! 3 ) 

5 : 0.97 (d, J=6.0Hz, 3H) 1 .15 (d, J=6.0Hz, 3H) 1 .24 (t, J=6.0Hz, 3H) 2.86 (m, 2H) 3.50 (dq, J-6.4, 6.4Hz, 1 H) 4.03 (dd, 
J=8.4, 4.8Hz, 1H) 4.17(q, J=6.0Hz, 2H) 6.55 (dd, J=8.0, 2.0Hz, 1H) 6.59 (d, J=2.0Hz, 1H) 6.65 (d, J=8.0Hz, 1H) 7.06 
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(t, J=8.0Hz, 1H) 

b) 2~isopropoxy-3-[3-(2-p-tolyloxyacetylamino)phenyl]-propanoic acid 
[1310] 




[1311] Using 4-methylphenoxyacetic acid, the title compound was obtained in the same manner as described in 
Example 423c). 
MSm/e(ESI) 372 (MH + ) 

Example 427. 3-{3-[2-(2,4-Dichlorophenoxy)acetylamino]-phenyl}-2-isopropoxypropanoic acid 
[1312] 



CI o 

[1313] Using 2,4-dichlorophenoxyacetic acid, the title compound was obtained in the same manner as described in 

Example 423c). 

MS m/e(ES\) 426 (MH + ) 

Example 428. 3-{3-[2-(4-t-Butylphenoxy)acetylamino]-phenyl}-2-isopropoxypropanoic acid 
[1314] 




[1315] Using 4-t-butylp he noxy acetic acid, the title compound was obtained in the same manner as described in 

Example 423c). 

MS m/e(ES\) 436 (MNa + ) 
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Example 429. 2-lsopropoxy-3-{3-[2-(4-triftuoromethylphenoxy)acetylamino]phenyl}propanoic acid 

> 

[1316] 



F p 



•Vend 



OH 



[1 31 7] Using 4-trifluoromethylphenoxyacetic acid, the title compound was obtained in the same manner as described 

in Example 423c). 

MS m/e(ESI) 448 (MNa + ) 

Example 430. 

a) Ethyl-3-(3-amino-4-ethoxyphenyl)-2-isopropoxypropanoate 



[1319] The title compound was obtained in the same manner as described in Examples 423a) and 423b). 
1 H-NMR(CDCI 3 ) 

5 : 0.98 (d, J=6.0Hz, 3H) 1:14 (d, J=6.0Hz, 3H) 1.24 (t, J=6.0Hz, 3H) 1.40 (t, J=6.0Hz, 3H) 2.83 (m, 2H) 3.50 (dq, J- 
6.4, 6.4Hz, 1 H) 4. 00 (m, 3H) 4.1 7 (q, J=6.0Hz, 2H) 6.55 (dd, J=8.0, 2.0Hz, 1 H) 6.62 (d, J=2.0Hz, 1 H) 6.67 (d, J=8.0Hz, 
1H) 

b) 3-{3-[2-(2-Chlorophenoxy)acetylamino]-4-ethoxyphenyl}-2-isopropoxypropanoic acid 



[1321] Using 2-ch I orophenoxy acetic acid, the title compound was obtained in the same manner as described in 
Example 423c). 
MSm/e(ESI) 436 (MH+) 



[1318] 



O 




[1320] 
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Example 431 , 3'{3-[2-(3-Chlorophenoxy)acetylamino]-4-ethoxyphenyl}'2-isopropoxypropanoic acid 
[1322] 




[1323] Using 3-chlorophenoxyacetic acid, the title compound was obtained in the same manner as described in 

Example 423c). 

MS m/e{ES\) 436 (MH + ) 

Example 432. 3-{3"[2-(4-Chlorophenoxy)acetylamino3-4'ethoxyphenyl}-2-isopropoxypropanoic acid 
[1324] 




[1325] Using 4-chlorophenoxyacetic acid, the title compound was obtained in the same manner as described in 

Example 423c). 

MS m/e(ESI) 436 (MH + ) 

Example 433. 3'[4-Ethoxy-3-(2-p-tolyloxyacetylamino)-phenyl1-2-isopropoxypropanoic acid 
[1326] 




[1327] Using 4-methylphenoxyacetic acid, the title compound was obtained in the same manner as described in 

Example 423c). 

MS m/e(ESI) 416 (MH+) 

Example 434. 3-{3-[2-(2 ) 4-Dichlorophenoxy)acetylamino]-4-ethoxyphenyl}-2-isopropoxypropanoic acid 
[1328] 




[1329] Using 2,4-dichlorophenoxyacetic acid, the title compound was obtained in the same manner as described in 
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Example 423c). 

MS m/e(ES\) 470 (MH + ) 

Example 435. 3-{3-[2-(4-t-Butylphenoxy)acetylamino]-4 ethoxyphenyl}-2-isopropoxypropanoic acid 
[1330] 




Xcnc 



OH 

r 



[1331] Using 4-t-butylphenoxyacetlc acid, the title compound was obtained in the same manner as described in 

Example 423c). 

MS m/e(ESI) 458 (MH+) 

Example 436. 3-{4-Ethoxy-3-[2-(4-trifluoromethylphenoxy)-acetylaminol]phenyl}-2-isopropoxypropanoic acid 
[1332] 



1 



[1333] Using 4-trifluoromethylphenoxyacetic acid, the title compound was obtained in the same manner as described 

in Example 423c). 

MS m/e(ESI) 492 (MNa + ) 

Example 437. 

a) 2-(2,4-Dichlorophenoxy)propanoic acid 
[1334] 



CI 



[1335] 1 g of 2,4-Dichlorophenol was dissolved in 15 ml of N, N-dimethylformamide, and 0. 27 g of 60% sodium 
hydride was added thereto under ice-cooling, and the mixture was stirred at room temperature for 30 minutes. 1 .1 ml 
of Ethyl a-bromopropionate was added to the mixture, and stirring was continued at room temperature for another 1 
hour. To the reaction solution was added aqueous ammonium chloride, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with brine, dried over anhydrous magnesium sulfate, and then the solvent was evapo- 
rated. The residue was subjected to silica gel column chromatography, and the fraction eluted with 50: 1 n-hexane:ethyl 
acetate was evaporated and the residue was dissolved in ethanol. To this solution was added 6.5 ml of 5N sodium 
hydroxide. It was then refluxed for 1 hour. The reaction solution was cooled, and water was added thereto. Then, the 
mixture was acidified with dilute hydrochloric acid, and extracted with ethyl acetate. The organic layer was washed 
with brine, dried over anhydrous magnesium sulfate, and the solvent was evaporated, to give 1 .5 g of the title compound. 
1 H-NMR(CDCI 3 ) 
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5 :1 .70 (d, J=6.0Hz, 3H) 4.77 (q, J=6.0Hz, 1 H) 6.83 (d, J=8.0Hz, 1 H) 7.1 7 (dd, J=2.0, 8.0Hz, 1 H) 7,4 1 (d, J=2.0Hz, 1 H) 

b) 3-{3>[2-(2 t 4-Dichlorophenoxy)propionylamino]-4-methoxyphenyl}-2-isopropoxypropanoic acid 

[1336] 



ci o °Y 



[1337] The title compound was obtained in the same manner as described in Example 423c). 
MS m/e(ESI) 492 (MNa + ) 

Example 438. 

a) 2-(4-t-Butylphenoxy)propionic acid 
[1338] 



[1339] Using 4-t-butylphenol, the title compound was obtained in the same manner as described in Example 435a). 
1 H-NMR(CDCI 3 ) 

5 :1.19 (s, 9H) 1.64 (d, J=6.0Hz, 3H) 4.77 (q, J=6.0Hz, 1H) 6.83 (d, J=8.0Hz, 2H) 7.30 (d, J=8.0Hz, 2H) 

b) 3-{3-[2-(4-t-Butylphenoxy)propionylaminoH-methoxyphenyl}-2-isopropoxypropanoic acid 

[1340] 




| H 0 



[1341] The title compound was obtained in the same manner as described in Example 423c). 
MS m/e(ESI) 458 (MH + ) 

Example 439. 3-{3-[2-(2 t 4-Dichlorophenoxy)propionylamino]-phenyl}-2-isopropoxypropanoic acid 
[1342] 

CI- ^ 

.hi jM±, 



ci o Kj) 



217 



EP 1 380 562 A1 



[1343] The title compound was obtained in the same manner as described in Example 423c). 
1 H-NMR (CDC! 3 ) 

5: 0.97 (d, J=6.0Hz, 3H) 1.09 (d, J=6.0Hz, 3H) 1.64 (d, J=6.0Hz, 3H) 2.88 (dd, J=14.0, 6.0Hz, 1H) 3.07 (dd, J=14.0 ( 
4.4Hz, 1H) 3.49 (dq, J=6. 6.0Hz, 1H) 4.08 (dd, J=7.6, 4. 4Hz, 1H) 4.74 (q, J=6.0Hz, 1H) 6.86 (d, J=8.0Hz, 1H) 6.97 
(d, J=8.0Hz, 2H) 7.16 (dd, J=8.0, 2.0Hz, 1H) 7.20 (m, 1H) 7.38-7.43 (m, 2H) 8.48 (s, 1H) 
MS m/e(ESI) 462 (MNa + ) 

Example 440. 3-{3-[2-(4-t-Butylphenoxv)propionylamino]-phenyl}-2-isopropoxypropanoic acid 



[1345] The title compound was obtained in the same manner as described in Example 423c). 
MS m/e(£S\) 450 (MNa + ) 

Example 441 . 3-{3-[2-(2,4-dichlorophenoxy)propionylamino]'4-ethoxyphenyl}-2-isopropoxypropanoic acid 



[1344] 




[1346] 




[1347] The title compound was obtained in the same manner as described in Example 423c). 
MS m/e(ES\) 506 (MNa + ) 



Example 442. 3-{3-[2-(4-t-Butylphenoxy)propionylamino]-4-ethoxyphenyl}-2-isopropoxypropanoic acid 



[1348] 




[1349] The title compound was obtained in the same manner as described in Example 423c). 
MS m/e(ESI) 472 (MH + ) 



218 



EP 1 380 562 A1 



Example 443. 



a) 3-(2,4-DichlorQphenoxy)-dihydrofuran-2-one 



[1350] 



CI 




CI o 



[1351] 1 g of 2,4-Dichlorophenol was dissolved in 10 ml of N, N-dimethylformamide, and 0.27 g of 60% sodium 
hydride was added thereto under ice-cooling, and the mixture was stirred at room temperature for 30 minutes. 0.7 ml 
of Ethyla-bromo-p-butyrolactone was added to the mixture which was then stirred at room temperature for another 
1hour. The reaction solution was diluted with aqueous ammonium chloride, and extracted with ethyl acetate. The or- 
ganic layer was washed with brine, dried over anhydrous magnesium sulfate, and the solvent was evaporated. The 
residue was subjected to silica gel column chromatography, to give 1 g of the title compound. 
1 H-NMR(CDCI 3 ) 

5 : 2.61 (m, 1 H) 272 (m, 1 H) 4.34 (m, 1 H) 4.56 (m, 1 H) 4.86 (t, J=6.0Hz, 1 H) 7.20 (m , 2H) 7.38 (m, 1 H) 
b) 3-{3-[2-(2,4-Dichlorophenoxy)-4 hydroxybutyrylamino]phenyl}-2-isopropoxypropanoic acid 



[1353] 20 mg of 3-(2,4-Dichlorophenoxy) dihydrofuran-2-one and 30 mg of ethyl 3-(3-aminophenyl)-2-isopropoxy- 
propanoate were dissolved in 1 ml of toluene, and the solution was heated under reflux for 8 hours. After removing the 
solvent under a stream of nitrogen, the residue was dissolved in 0.6 ml of ethanol, and 0.12 ml of 5N sodium hydroxide 
was added thereto, and the mixture was stirred at room temperature for 1 hour. The reaction solution was diluted with 
2 ml of water and 0.14 ml of 5N hydrochloric acid, and extracted with ethyl acetate. The organic layer was collected, 
and the solvent was removed under a stream of nitrogen. The residue was purified by HPLC using a reverse-phase 
column and a water-acetonitrile-trifluoroacetic acid elution solvent, to give 6.8 mg of the title compound. 
1 H-NMR (CDCI 3 ) 

5 :1.05 (d, J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 2.30 (d, J=6.0Hz, 2H) 2. 95 (m, 2H) 3.11 (dd, J=14.0, 4.4Hz, 1H) 3.58 
(dq, J=6.0, 6.0Hz, 1H) 3.87-3.95 (m, 2H) 4.16 (dd, J=7.6, 4.4Hz, 1H) 4.93 (d, J=6.0Hz, 1H) 7.05 (m, 2H) 7.21-7.27 (m, 
2H) 7.38 (m, 1H) 7.44 (dd, J=8.0, 2.0Hz, 1H) 7.50 (d, J=2.0Hz, 2H) 8.61 (s,1H) 
MS m/e(ESI) 470 (MH + ) 

Example 444. 

a) 3-(4-t-Butylphenoxy)dihydrofuran-2-one 



[1352] 



OH 




[1354] 




O 
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[1355] Using 4-t-butylphenol, the title compound was obtained in the same manner as described in Example 443a). 
1 H-NMR (CDCI 3 ) 

5 :2.46 (m, 1 H) 2.70 (m, 1 H) 4.36 (m, 1 H) 4.51 (m, 1 H) 4.92 (t, J=6.0Hz, 1 H) 6.96 (d, J=8.0Hz, 2H) 7.32 (d, J=8.0Hz, 2H) 

b) 3-{3-[2-(4-t-Butylphenoxy)-4-hydroxybutyrylamino]phenyl)-2-isopropoxypropanoic acid 

[1356] 




[1357] The title compound was obtained in the same manner as described in Example 443b). 
MS m/e{ES\) 458 (MH+) 

Example 445. 

3-{3-[2-(2,4-Dichlorophenoxy)-4-hydroxybutyrylamino]-4-ethoxyphenyl)-2Hsopropoxypropanoic acid 
[1358] 



OH 




[1359] The title compound was obtained in the same manner as described in Example 443. 
MS mte(EST) 514 (MH + ) 

Example 446. 

3-{3-[2'(4-t-Butylphenoxy)-4-hydroxybutyrylamino]-4-ethoxyphenyl}-2-isopropoxypropanoic acid 
[1360] 




[1361] The title compound was obtained in the same manner as described in Example 443. 
MS m/e(£S\) 502 (MH + ) 
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Example 447. 



a) Ethyl 3-(3-isocyanato-4-methoxyphenyl)-2-isopropoxypropanoate 



5 



[1362] 



10 




[1363] 0.13 g of di-t-Butyl dicarbonate was dissolved in 2.5 ml of acetonitrile, and a solution containing 60 mg of 
'5 4-dimethylaminopyridine and 0.12 g of ethyl 3-(3-amino-4-methoxy-phenyl)-2-isopropoxypropanoate in acetonitrile 
were added thereto, and the mixture was stirred at room temperature for 1 0 minutes. The reaction solution was cooled 
in ice, and 0.73 ml of 40% sulfuric acid-acetonitrile solution was added and stirring was continued at room temperature 
for 2 minutes, then the mixture was extracted with hexane. The organic layer was washed with saturated brine, dried 
over anhydrous magnesium sulfate, and the solvent was evaporated, to give 28 mg of the title compound. 
20 1 H-NMR (CDCI 3 ) 

5 : 0.98 (d, J=6.0Hz, 3H) 1 .1 5 (d, J=6.0Hz, 3H) 1 .24 (t, J=6.0Hz, 3H) 2,83 (m, 2H) 3.50 (dq, J-6.4, 6.4Hz, 1 H) 3.89 (s, 
3H) 3.97 (dd, J=8. 4, 4.8Hz, 1H) 4.17 (q, J=6.0Hz, 2H) 6.77 (d, J=8.0Hz, 1H) 6.89 (d, J=2.0Hz, 1H) 7.02 (dd, J=8. 0, 
2.0Hz, 1H) 

25 b) 3'[3-(2,4-Dichlorobenzyloxycarbonylamino)-4-methoxyphenyl]-2-isopropoxypropanoic acid 



[1365] 14 mg of Ethyl 3-(3-isocyanato-4-methoxyphenyl)-2-isopropoxypropanoate was dissolved in 1 ml of tetrahy- 
drofuran, and 10 mg of 2,4-dichlorobenzyl alcohol and 5 uJ of pyridine were added thereto, and the mixture was stirred 
at room temperature for 1 6 hours. The solvent was removed under a stream of nitrogen, and the residue was dissolved 
in 0.6 ml of ethanol, and 0.12 ml of 5N sodium hydroxide was added and stirred at room temperature for 1 hour. The 
to reaction solution was diluted with 1 ml of water and 0.14 ml of 5N hydrochloric acid, and extracted with ethyl acetate. 
The organic layer was collected, and the solvent was removed under a stream of nitrogen. The residue was purified 
by HPLC using a reverse-phase column and a water-acetonitrile-trifluoroacetic acid elution solvent, to give 3.1 mg of 
the title compound. 
MS m/e(ESI) 478 (MNa + ) 

45 

Example 448. 

3-{3-[2-(2,4-dichlorophenyl)ethoxycarbonylarnino]-4-methoxy-phenyl}-2-isopropoxypropanoic acid 



[1364] 



30 




35 



50 



[1366] 



55 
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[1367] Using 2,4-dichlorophenethyl alcohol, the title compound was obtained in the same manner as described in 

Example 449b). 

MS m/e(ESI) 492 (MNa + ) 

Example 449. 3-[3'(4'Chlorobenzyloxycarbonylamino)-4-ethoxyphenyl]-2-isopropoxypropanoic acid 
[1368] 




[1369] 25 mg of di-t-Butyl dicarbonate was dissolved in 0.5 ml of acetonitrile, and a solution of 1 0 mg of 4-dimethyl- 
aminopyridine and 25 mg of ethyl 3-(3-amino-4-ethoxyphenyl)-2-isopropoxypropanoate in acetonitrile was added, and 
the mixture was stirred for 2 minutes. The reaction solution was treated with 20 mg of 4-chlorobenzyl alcohol, then 
stirred at 80°C for 2 hours. The solvent was removed under a stream of nitrogen, and the residue was dissolved in 0.6 

20 ml of ethanol, and 0.12 ml of 5N sodium hydroxide was added. The mixture was stirred at room temperature for 1 hour, 
and 1 ml of water and 0.14 ml of 5N hydrochloric acid were added, and the mixture was extracted with ethyl acetate. 
The organic layer was collected, and the solvent was removed under a stream of nitrogen. The residue was purified 
by HPLC on a reverse-phase column using a water-acetonitrile-trifluoroacetic acid solvent system, to give 19 mg of 
the title compound. 

25 1 H-NMR (CDCI 3 ) 

8 :1.06 (d, J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 1.42 (t, J=6.0Hz, 3H) 2.89 (dd, J=14.0 S 6.0Hz, 1H) 3.08 (dd, J=14.0, 
4.4Hz, 1H) 3.56 (dq, J=6.0, 6.0Hz, 1H) 4.11 (m, 3H) 5.17 (s, 2H) 6.75 (d, J=8.0Hz, 1H) 6.84 (dd, J=8.0, 2.0Hz, 1H) 
7.25-7.38 (m, 5H) 
MSm/e(ESI) 436 (MH + ) 

30 

Example 450. 

3'[4-Ethoxy-3-(4-trifluoromethylbenzyloxycarbonylamino)-phenyl]-2-isopropoxypropanoic acid 
35 [1370] 



40 




45 [1371] Using 4-trifluoromethylbenzyl alcohol, the title compound was obtained in the same manner as described in 
Example 449. 
1 H-NMR(CDCI 3 ) 

5: 1.06 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.43 (t, J=6.0Hz, 3H) 2.90 (dd, J=14.0, 6.0Hz, 1H) 3.08 (dd, J=14.0, 
4.4Hz, 1 H) 3.57 (dq, J=6.0, 6.0Hz, 1 H) 4.08 (q, J=6.0Hz, 2H) 4.14 (dd, J=7.6, 4.4Hz, 1 H) 5.26 (s, 2H) 6.76 (d, J=8.0Hz, 
so 1 H) 6.85 (dd, J=8.0, 2.0Hz, 1 H) 7.31 (s, 1 H) 7.54 (d, J=8.0Hz, 2H) 7.64 (d, J=8.0Hz, 2H) 8.01 (s, 1 H) 
MS m/e(ES\) 470 (MH+) 
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Example 451 . 

3-[4-Ethoxy-3-(4'methoxybenzyloxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 
[1372] 




[1 373] Using 4-methoxybenzyl alcohol, the title compound was obtained in the same manner as described in Example 
449. 

MS m/e(ESI) 454 (MNa + ) 
Example 452. 

3-[4-Ethoxy-3-(44rifluoromethoxybenzyloxycarbonylamino)- phenyl]-2-isopropoxypropanoic acid 
[1374] 




[1375] Using 4-trifluoromethoxybenzyl alcohol, the title compound was obtained in the same manner as described 

in Example 449. 

MS m/e(ESI) 508 (MNa + ) 

Example 453. S-tS-tS^-Dichlorobenzyloxycarbonylaminoj^-ethoxyphenyl^-isopropoxypropanoic acid 
[1376] 




[1377] Using 3,4-dichlorobenzyl alcohol, the title compound was obtained in the same manner as described in Ex- 
ample 449. 

MS m/e(ES\) 492 (MNa + ) 
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Example 454, 3-{3-[2-(4-Chlorophenyl)ethoxycarbonylamino]-4-ethoxyphenyl}-2-isopropoxypropanoic acid 
[1378] 




[1379] Using 4-chlorophenethyl alcohol, the title compound was obtained in the same manner as described in Ex- 
ample 449. 

MS m/e(ESI) 472 (MNa + ) 
Example 455. 

3-{4-Ethoxy-3-[2-(4-methoxyphenyl)ethoxycarbonylamino]- phenyl}-2-isopropoxypropanoic acid 
[1380] 




[1381] Using 4-methoxyphenethyl alcohol, the title compound was obtained in the same manner as described in 
Example 449. 
MSm/e(ESI) 468 (MNa + ) 

Example 456. 

3-{3-[2-(2,4-Dichlorophenyl)ethoxycarbonylamino]-4-ethoxyphenyl}-2-isopropoxypropanoic acid 
[1382] 




[1383] Using 2,4-dichlorophenethyl alcohol, the title compound was obtained in the same manner as described in 

Example 449. 

MS m/e(ESI)484 (MH+) 
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Example 457. 



3-[3-(2,4- 



Dichlorobenzylo>cycarbonylamino)-4-ethoxyphenyl]-2 -isopropoxypropanoic acid 



[1384] 



CI 




OH 



[1385] Using 2,4-dichlorobenzyl alcohol, the title compound was obtained in the same manner as described in Ex- 
ample 449. 

MS m/e(ESI) 470 (MH + ) 

Example 458.3-[3-(4-Chlorobenzyloxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 



[1387] Using 4-chlorobenzyl alcohol, the title compound was obtained in the same manner as described in Example 
4*49 ■ 

MSm/e(ESI)414(MNa + ) 

Example 459. 2-lsopropoxy-3-[3-(4-trifluoromethylbenzyloxycarbonylamino)phenyl]propanoic acid 



[1389] Using 4-trifluoromethylbenzyl alcohol, the title compound was obtained in the same manner as described in 
Example 449. 
1 H-NMR (CDCI 3 ) 

5:1.03 (d, J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 2,93 (dd, J=14.0, 6.0Hz, 1H) 3.12 (dd, J=14.0, 4.4Hz, 1H) 3.56 (dq, 
J=6. 0, 6.0Hz, 1H) 4.15 (dd, J=7.6, 4.4Hz, 1H) 5.25 (s, 2H) 6.69(s, 1H) 6.97(d, J=8.0Hz, 1H) 7.23 (d, J=8.0Hz, 1H) 
7.28 (m, 2H) 7.52 (d, J=8.0Hz, 2H) 7.64 (d, J=8.0Hz, 2H) 
MS m/e(ES\) 448 (MNa + ) 



[1386] 




[1388] 



F 




225 



EP 1 380 562 A1 

Example 460. 2-(sopropoxy-3-[3-(3-trifluoromethylbenzytoxycarbonylamino)phenyl]propanoic acid 
[1390] 




[1391] Using 3-trifluoromethylbenzyl alcohol, the title compound was obtained in the same manner as described in 

Example 449. 

MS m/e(ESI) 448 (MNa+) 

Example 461 . 2-lsopropoxy-3-[3-(4-trifluoromethoxybenzyloxycarbonylamino)phenyl]propanoic acid 
[1392] 




[1393] Using 4-trifluoromethoxybenzyl alcohol, the title compound was obtained in. the same manner as described 

in Example 449. 

MS m/e(ESI) 464 (MNa + ) 

Example 462. 3-[3-(2 > 4-Dichlorobenzyloxycarbonylamino)-phenyl]-2-isopropoxypropanoic acid 
[1394] 




[1395] Using 2,4-dichlorobenzyl alcohol, the title compound was obtained in the same manner as described in Ex- 
ample 449. 

MS mte(ESI) 448 (MNa + ) 

Example 463. 3-[3-(3,4-Dichlorobenzyloxycarbonylamino)-phenyl]-2-isopropoxypropanoic acid 
[1396] 




[1397] Using 3,4-dichlorobenzyl alcohol, the title compound was obtained in the same manner as described in Ex- 
ample 449. 

MS m/e(ESI) 448 (MNa + ) 
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Example 464. 3-{3-[2-(3-Chlorophenyl)ethoxycarbony}amino]-phenyl}-2-isopropoxypropanoic acid 
[1398] 




[1399] Using 3-chlorophenethyl alcohol, the title compound was obtained in the same manner as described in Ex- 
ample 449. 

MS m/e(ES\) 428 (MNa + ) 

Example 465. 3-{4-Ethoxy-[2-(6-methylpyridin-2-yl)ethoxycarbonylamino]phenyl}-2-isopropoxypropanoic acid 
[1400] 




[1401] Using 2-(6-methylpyridin-2-yl) ethanol, the title compound was obtained in the same manner as described in 

Example 449. 

MS m/e(ESl) 431 (MH+) 

Example 466. 3-[4-Ethoxy-3-(6-methylpyridin-2-ylmethoxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 
[1402] 




[1403] Using (6-methylpyridin-2-yl)rnethanol, the title compound was obtained in the same manner as described in 
Example 449. 
MSmte(ESI) 417(MH + ) 

Example 467. 3-[4-Ethoxy-3-(6-methylpyridin-3-ylmethoxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 
[1404] 




[1405] Using (6-methy!pyridin-3-yl) methanol, the title compound was obtained in the same manner as described in 
Example 449. 
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MS m/e{£S\) 417 (MH + ) 

Example 468. 3-[4-Ethoxy-3-(quinolin-2 ylmethoxycarbonylamino)phenyl]-2-isopropoxypropancic acid 
[1406] 




[1407] Using quinolin-2-yl methanol, the title compound was obtained in the same manner as described in Example 
449. 

MS m/e(ESI) 453 (MH 4 ) 

Example 469. 3-[4-Ethoxy-3-(quinolin-3-ylmethoxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 
[1408] 




[1409] Using quinolin-3-yl methanol, the title compound was obtained in the same manner as described in Example 
449. 

MS m/e(ESI) 453 (MH + ) 

Example 470. 3-[4-Ethoxy-3-(quinolin-4-ylmethoxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 
[1410] 




[1411] Using quinolin-4-yl methanol, the title compound was obtained In the same manner as described in Example 
449. 

MS m/e(ES\) 453 (MH + ) 
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Example 471 . 



3-[3-(2-Chloroquinolin-3-ylmethoxycarbonylamino)-4- ethoxyphenyl]-2-isopropoxypropanoic acid 



[1412] 




OH 



[1413] Using 2-chloroquinolin-3-yl- methanol, the title compound was obtained in the same manner as described in 

Example 449. 

MS m/e(ESI) 487 (MH + ) 

Example 472. 

3-[3-(2-Chloro-4-ethoxybenzyloxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 



[1415] Using 2-chloro-3-ethoxybenzyl alcohol, the title compound was obtained in the same manner as described 

in Example 449. 

MS mte(ESI) 472 (MNa+) 

Example 473. 

3-[3-(2-Fluoro-4-trifluoromethylbenzyloxycarbonylamino)-phenyl]-2-isopropoxypropanoic acid 



[1417] Using 2-fluoro-4-trif luoromethylbenzylalcohol.the title compound was obtained in the same manner as de- 
scribed in Example 449. 
MS m/e(ES\) 466 (MNa + ) 



[1414] 




[1416] 
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Example 474. 

3-[3-(4-Chloro-2-fiuorobenzyloxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 
[1418] 




[1419] Using 4-chloro-2-fluorobenzyl alcohol, the title compound was obtained in the same manner as described in 

Example 449. 

MS m/e(ESI) 432 (MNa + ) 

Example 475. 

3-[3-(3-Bromo-4-methoxybenzyloxycarbonylamino)phenyl]'2HSopropoxypropanoic acid 
[1420] 



I 




[1 421 ] Using 3-bromo-4-methoxybenzyl alcohol, the title compound was obtained in the same manner as described 

in Example 449. 

MS m/e(ESI) 488 (MNa+) 

Example 476. 2-lsopropoxy-3-[3-(4-methoxy-3-methylbenzyloxycarbonylamino)phenyl]propanoic acid 
[1422] 



I 




[1423] Using 4-methoxy-3-methylbenzylalcohol, the title compound was obtained in the same manner as described 

in Example 449. 

MS m/e(ES\) 424 (MNa + ) 
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Example 477. 3-[3'(2,3-Dihydrobenzofuran-5-ylrnethoxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 
[1424] 




[1425] Using (2,3-dihydrobenzofuran-5-yl)methanol, the title compound was obtained in the same manner as de- 
scribed in Example 449. 
MS m/e(ES\) 422 (MNa + ) 

Example 478. 3-[3-(Benzo[1 t 3]dioxol-5-ylmethoxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 
[1426] 




[1427] Using benzo[1 ,3]dioxol-5-yl methanol, the title compound was obtained in the same manner as described in 

Example 449. 

MS m/e(ESI) 402 (MH+) 

Example 479. 3-[3-(4-Ethoxybenzyloxycaroonylamino)phenyl]-2-isopropoxypropanoic acid 
[1428] 




[1429] Using 4-ethoxybenzyl alcohol, the title compound was obtained in the same manner as described in Example 
449. 

MS m/e(£S\) 424 (MNa + ) 
Example 480. 

a) Ethyl 3-(5-amino-2-fluorophenyl)-2-isopropoxypropanoate 
[1430] 



0 
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[1431] The title compound was obtained in the same manner as described in Examples 423a) and 423b). 
1 H-NMR(CDCI 3 ) 

5 : 0.98 (d, J=6.0Hz, 3H) 1 .14 (d, J=6.0Hz, 3H) 1 .24 (t, J=6.0Hz, 3H) 2.83 (m, 1 H) 3.05 (m, 1 H) 3.55 (dq, J=6.0Hz, 1 H) 
4.08 (dd, J=8.4, 4.8Hz, 1H) 4.17 (q, J=6. 0Hz, 2H) 6. 49 (m, 1H) 6. 53 (d, J=8. 0Hz, 1H) 6. 80 (d, J=8. 0Hz, 1 H) 

b) 3-[5-(4-Chlorobenzyloxycarbonylamino)-2-fluorophenyl]-2-isopropoxypropanoic acid 

[1432] 




[1433] Using 4-chlorobenzyl alcohol, the title compound was obtained in the same manner as described in Example 
449. 

MS m/e(ESI) 432 (MNa + ) 

Example 481. 3-[5-(2 l 4-Dichlorobenzyloxycarbonylamino)-2'fluorophenyl]-2-isopropoxypropanoic acid 
[1434] 



C, Y1 H 0 

CI O K^. f 

[1435] Using 2,4-dichlorobenzyl alcohol, the title compound was obtained in the same manner as described in Ex- 
ample 449. 

MSm/e(ESI) 466 (MNa + ) 

Example 482. 3-[5-(3,4-Dichlorobenzyloxycarbonylamino)'2-fluorophenyl]-2-isopropoxypropanoic acid 
[1436] 



ril h ° 

0 



[1437] Using 3,9-dichlorobenzyl alcohol, the title compound was obtained in the same manner as described in Ex- 
ample 449. 

MS m/e(ESI) 466 (MNa + ) 
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Example 483. 

3>[2-Fluoro-5-(44rifluoromethylbenzyloxycarbonylamino)-phenyl]-2-isopropoxypropanoic acid 
[1438] 




[1439] Using 4-trifluoromethylbenzyl alcohol, the title compound was obtained in the same manner as described in 
Example 449. 
1 H-NMR (CDCI 3 ) 

8 : 1.01 (d, J=6.0Hz, 3H) 1.16 (d, J=6. 0Hz, 3H) 2.97 (dd, J=14.0, 6.0Hz, 1H) 3.20 (dd t J=14.0, 4.4Hz, 1H) 3.60 (dq, 
J=6.0, 6.0Hz, 1H) 4.20 (dd, J=7.6, 4.4Hz, 1H) 5.24 (s, 2H) 6.70 (bs, 1H) 6.99 (t, J=9.2Hz, 1H) 7.23 (m, 2H) 7.28 (m, 
1 H) 7.50 (d, J=8.0Hz, 2H) 7.64 (d, J=8.0Hz, 2H) 
MS m/e(ESI) 466 (MNa + ) 

Example 484. 

3-[2-Fluoro-5-(3-trifluoromethylbenzyloxycarbonylamino)-phenyl]-2'isopropoxypropanoic acid 
[1440] 




[1441] Using 3-trifluoromethylbenzyl alcohol, the title compound was obtained in the same manner as described in 

Example 449. 

MS m/e(ES\) 466 (MNa + ) 

Example 485. 

3-[2'Fluoro-5-(4-trifluoromethoxybenzyloxycarbonylamino)-phenyl]-2Hsopropoxypropanoic acid 
[1442] 




[1443] Using 4-trifluoromethoxybenzyl alcohol, the title compound was obtained in the same manner as described 

in Example 449. 

MS m/e(ES\) 483 (MNa + ) 
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Example 486. 3^2-Fluoro-5-(quinolin-3-ylmethoxycarfaonylamino)phenyl]-2-isopropoxypropanoic acid 
[1444] 




[1445] Using quinolin-3-yl methanol, the title compound was obtained in the same manner as described in Example 
449. 

MS m/e(ES\) 427 (MH + ) 
Example 487. 

3-[5-(2-Chloraquinolin-3-ylmethoxycarbonylamino)-2-fluorophenyl]-2-isopropoxypropanoic acid 
[1446] 




[1447] Using 2-chloroquinolin-3-yl methanol, the title compound was obtained in the same manner as described in 

Example 449. 

MS m/e(BS\) 461 (MH + ) 

Example 488. 

3-[5-(2-Chloro-4-propoxybenzyloxycarbonylamino)-2- fluorophenyl)-2-isopropoxypropanoic acid 
[1448] 




[1449] Using 2-chloro-4-propoxybenzyl alcohol, the title compound was obtained in the same manner as described 

in Example 449. 

MS m/e(ESI) 490 (MNa + ) 
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Example 489. 3^2-Fluoro-5-(24luoro-4-trifluoromethylbenzyloxycarbonylarnino)phenyl]-2 isopropoxypropanoic acid 



[1450] 




[1451] Using 2-fluoro-4-trifluoromethylbenzyl alcohol, the title compound was obtained in the same manner as de- 
scribed in Example 449. 
MS m/e(ESI) 484 (MNa + ) 

Example 490. 3-[5-(3,4-Dimethylbenzyloxycarbonylamino)-2-fluorophenyl]-2-{sopropoxypropanoic acid 
[1452] 




[1453] Using 3,4-dimethylbenzyl alcohol, the title compound was obtained in the same manner as described in Ex- 
ample 449. 

MS m/e(£S\) 426 (MNa + ) 

Example 491 . 3-[2-Fluoro-5-(4-methoxy-3,5-dimethylpyridin-2-ylmethoxycarbonylamino)phenyl]- 
2-isopropoxypropanoic acid trifluoroacetate 

[1454] 




F 



[1455] Using (4-methoxy-3,5-dimethylpyridin-2-yl)methanol, the title compound was obtained in the same manner 
as described in Example 449. 
MS m/e(ESI) 435 (MH+) 
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Example 492. 

3-[5-(1H-Benzimidazol-2-ylmethoxycarb^ acid trifluoroacetate 

5 [1456] 




F 



15 [1457] Using 1 H-benzimidazol-2-yl methanol, the title compound was obtained In the same manner as described in 
Example 449. 
MSm/e(ESI) 416 (MH + ) 

Example 493. 

20 

3-[3-(4-Chloro-2-fluorobenzyloxycarbonylamino)phenyl]-2'isopropoxypropanoic acid 
[1458] 

25 




[1459] 25 mg of Triphosgene was dissolved in 0.5 ml of dichloromethane, 5 \i\ of pyridine was added, and a solution 
of 20 mg of ethyl-3-(3-aminophenyl)-2-isopropoxypropanoate in dichloromethane and 50 u.l of triethylamine were added 
under ice-cooling. After the insoluble substances had been removed by cotton plug filtration, 1 5 mg of 2-fluoro-4-chlo- 

35 robenzyl alcohol was added. The solvent was removed under a stream of nitrogen, and the residue was dissolved in 
0.6 ml of ethanol. 0.12 ml of 5N sodium hydroxide was added, followed by stirring at room temperature for 1 hour. The 
reaction solution was treated with 1 ml of water and 0.14 ml of 5N hydrochloric acid, then extracted with ethyl acetate. 
The organic layers were collected, and the solvent was removed under a stream of nitrogen. The residue was purified 
by reverse-phase HPLC using a water-acetonitrile-trifluoroacetic acid solvent system, to give 1 .4 mg of the title com- 

40 pound. 

MS mle(£S\) 438 (MNa + ) 

Example 494. 2-lsopropoxy-3-[3-(4-isopropoxybenzyloxycarbonylamino)phenyl]propanoic acid 
45 [1460] 



[1461] Using 4-isopropoxybenzyl alcohol, the title compound was obtained in the same manner as described in 
Example 493. 
55 MS m/e(ESI) 464 (MNa + ) 
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Example 495, 2-(sopropoxy-3-[3-(3-trifluoromethoxybenzyloxycarbonylamino)phenyl]propanoic acid 



[1462J 




OH 



[1463] Using3-trifluoromethoxybenzylalcohol,thetitle compound was obtained in the same manner as described in 

Example 493. 

MS m/e(ES\) 463 (MNa + ) 

Example 496. 

3-[3-(4-Fluoro-3-trifluoromethylbenzyloxycarbonylamino)-phenyl]-2-isopropoxypropanoicacid 



[1465] Using 4-fluoro-3-trifluoromethylbenzyl alcohol, the title compound was obtained in the same manner as de- 
scribed in Example 493. 
MS m/e(ESI) 466 (MNa + ) 

Example 497. 

3-[5-(4-Chloro-2-fluorobenzyloxycarbonylamino)-2-fluorophenyl]-2-isopropoxypropanoic acid 



[1467] Using 4-chloro-2-fluorobenzyl alcohol, the title compound was obtained in the same manner as described in 

Example 493. 

MS m/e(ES\) 450 (MNa + ) 



[1464] 




[1466] 
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Example 498. 342-Fluoro-5-(4-isopropoxybenzyloxycarbonylarnino)phenyl]-2-isopropoxypropanoic acid 



[1468] 




[1469] Using 4-isopropoxybenzyl alcohol, the title compound was obtained in the same manner as described in 

Example 493. 

MS m/e(BS\) 456 (MNa + ) 

Example 499. 

3-[2-FluorO'5-(4-propoxybenzyloxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 
[1470] 




[1 471 ] Using 4-propoxybenzyl alcohol, the title compound was obtained in the same manner as described in Example 
493. 

MS m/e(ES\) 456 (MNa + ) 
Example 500, 

3-[2-Fluoro-5-(4-methylbenzyloxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 
[1472] 




[1473] Using 4-methylbenzyl alcohol, the title compound was obtained in the same manner as described in Example 
493. 

MSm/e(ESI)412 (MNa+) 
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Example 501. 

3-[2-Fluoro-5-(3-trifluoromethoxybenzyloxycarbonylamino)-phenyl]-2-isopropoxypropanoic acid 
[1474] 




[1475] Using 3-trif I uoromethoxy benzyl alcohol, the title compound was obtained in the same manner as described 

in Example 493. 

MS m/e(ES\) 482 (MNa + ) 

Example 502. 

a) Ethyl 3-(5-amino-2-methoxyphenyl)-2-isopropoxypropionate 
[1476] 



[1477] The title compound was obtained in the same manner as described in Examples 423a) and 423b). 
1 H-NMR (CDCI 3 ) 

5 : 0.98 (d, J=6.0Hz, 3H) 1.14 (d, J=6.0Hz, 3H) 1.20 (t, J=6.0Hz, 3H) 2.84 (dd, J=14.0, 6.0Hz, 1H) 3.00 (dd, J=14.0, 
4.4Hz, 1H) 3.52 (dq, J=6.0, 6.0Hz. 1H) 3.76 (s, 3H) 4.15 (m, 3H) 6.54 (m, 2H) 6.67 (d, J=8.0Hz, 1H) 

b) 3-[5-(9-Chloro>2-fluorobenzyloxycarbonylamino)-2-methoxyphenyl]-2-isopropoxypropanoic acid 

[1478] 




[1479] Using 4-chloro-2-fluorobenzyl alcohol, the title compound was obtained in the same manner as described in 

Example 493. 

MS m/e(ESI) 440 (MH + ) 



239 



EP 1 380 562 A1 

Example 503. 

345-(2-Fluoro-4-trifluoromethylbenzyioxycarbonylamino)-2-methoxyphenyl]-2-isopropoxypropan acid 
[1480] 



f ^Yl\ H 0 

F 0 KJ^ 0 0^ 



[1481] Using 2-fluoro-4-trifluoromethylben2yl alcohol, the title compound was obtained in the same manner as de- 
scribed in Example 493. 
MS mJe{£S\) 496 (MNa + ) 

Example 504. 2-isopropoxy-3-[2-methoxy-5-(4-trifluoromethylben2yloxycarbonyiamino)phenyl]propanoic acid 
[1482] 



H 0 



[1483] Using 4-trifluoromethylbenzyl alcohol, the title compound was obtained In the same manner as described in 

Example 493. 

MS m/e{ES\) 478 (MNa + ) 

Example 505. 2-lsopropoxy-3-[2-methoxy-5-(4-trifluoromethoxybenzyloxycarbonylamino)phenyl]propanoic acid 
[1484] 



F >F S T^ S i| H 0 



[1485] Using 4-trifluoromethoxybenzyl alcohol, the title compound was obtained in the same manner as described 

in Example 493. 

MS m/e(ES\) 494 (MNa + ) 
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Example 506. 2>lsopropoxy-3-[2-methoxy-5-(3-trifluoromethoxybenzyloxycarbonylamino)phenyllpropanoic acid 
[1486] 




[1487] Using 3-trifluoromethoxybenzyl alcohol, the title compound was obtained in the same manner as described 

in Example 493. 

MS m/e{ES\) 472 (MH+) 

Example 507. 

3-[5-(4-Ethylbenzyloxycarbonylamino)-2-methoxyphenyl]-2-isopropoxypropanoic acid 
[1488] 




[1489] Using 4-ethylbenzyl alcohol, the title compound was obtained in the same manner as described in Example 
493. 

MS m/e(ES\) 438 (MNa + ) 

Example 508. 3-{5-(3,5-Dimethylbenzyloxycarbonylamino)-2-methoxyphenyl]-2-isopropoxypropanoic acid 
[1490] 




[1491] Using 3,4-dimethylbenzyl alcohol, the title compound was obtained in the same manner as described in Ex- 
ample 493. 

MS m/e(ES\) 438 (MNa + ) 
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Example 509. 



3-[5-(3-Fluoro-4-trifluoromethy(benzyloxycarbonylamino)-2-^^ acid 



[1492] 




H 



0 



OH 



[1493] Using 3-fluoro-4-trifluoromethylbenzyl alcohol .the title compound was obtained in the same manner as de- 
scribed in Example 493. 
MS m/e(ES\) 474 (MH+) 

Example 510. 

3-[5-(4-Fluoro-3-trifluoromethylbenzyloxycarbonylamino)-2-methoxyphenyl]-2-isopropoxypropanoic acid 



[1495] Using 4-fluoro-3-trifluoromethylbenzyl alcohol, the title compound was obtained in the same manner as de- 
scribed in Example 493. 
MS m/e(ESI) 474 (MH+) 

Example 51 1 . 2-lsopropoxy-3-[2-methoxy-5-(4-propoxybenzyloxycarbonylamino)phenyl]propanoic acid 



[1497] Using 4-propoxybenzyl alcohol, the title compound was obtained in the same manner as described in Example 
493. 

MSm/e(ESI) 468 (MNa + ) 



[1494] 




[1496] 
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Example 512. 



2-lsopropoxy-345-(4-propoxybenzyloxycarbonylamino)'2-methoxyphenyl]propanoic acid 



[1498] 




OH 



[1499] Using 4-isopropoxybenzyl alcohol, the title compound was obtained in the same manner as described in 

Example 493. 

MS m/e(ESI) 468 (MNa + ) 

Example 51 3, 

3-[5-(2-Fluoro-4-methoxybenzyloxycarbonylamino)-2-methoxyphenyl]-2Hsopropoxypropanoic acid 



[1501] Using 2-fluoro-4-methoxybenzyl alcohol, the title compound was obtained in the same manner as described 

in Example 493. 

MS m/e(ESI) 458 (MNa + ) 

Example 514. 3-[5-(4-Ethoxybenzyloxycarbonylamino)-2-methoxyphenyl]-2-isopropoxypropanoic acid 



[1503] Using 4-ethoxybenzyl alcohol, the title compound was obtained in the same manner as described in Example 
493. 

MS m/e(ES\) 454 (MNa + ) 



[1500] 




[1502] 
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Example 515. 3^5-(4-Butoxybenzyloxycarbonylamino)-2-methoxyphenyl]-2-isopropoxypropanoic acid 
[1504] 




[1505] Using 4-butoxybenzyl alcohol, the title compound was obtained in the same manner as described in Example 
493. 

MS m/e(ES\) 482 (MNa + ) 

Example 51 6. 2-lsopropoxy-3-[2-methoxy-5-(3-methoxybenzyloxycarbonylamino)phenyl]propanoic acid 
[1506] 




[1507] Using 3-methoxybenzyl alcohol, the title compound was obtained in the same manner as described in Example 
493. 

MS m/e(ES\) 440 (MNa + ) 
Example 517. 

a) Ethyl 3-(4-aminophenyl)-2-isopropoxypropionate 
[1508] 




[1509] The title compound was obtained in the same manner as described in Examples 423a) and 423b). 
1 H-NMR (CDCI 3 ) 

5 :0.98 (d, J=6.0Hz, 3H) 1 .1 4 (d, J=6.0Hz, 3H) 1 .22 (t, J=6.0Hz, 3H) 2.84 (m, 2H) 3.48 (dq, J=6.0, 6.0Hz, 1 H) 3.98 (dd, 
J=7.6, 4.4Hz, 1H) 4.15 (q, J=6.0Hz, 2H) 6.60 (d, J=8.0Hz, 2H) 7.02 (d, J=8.0Hz, 2H) 

b) 3-[9-(4-Chlorobenzyloxycarbonylamino)phenyl]-2Hsopropoxypropanoic acid 

[1510] 



O 
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[151 1] Using 4-chlorobenzyl alcohol, the title compound was obtained in the same manner as described in Example 
493. 

MS m/e(ESI) 414(MNa + ) 
Example 518. 

2-lsopropoxy-3-[4-(quinolin-3-ylmethoxycarbonylamino)-phenyl]propanoic acid 
[1512] 



0 




[1513] Using quinolin-3-yl methanol, the title compound was obtained in the same manner as described in Example 
493. 

MS m/e(ESI) 409 (MH + ) 
Example 51 9. 

3-[4-(2-Chloroquinolin-3-ylmethoxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 
[1514] 



0 




[1515] Using 2-chloroquinolin-3-yl methanol, the title compound was obtained in the same manner as described in 

Example 493. 

MS m/e(ESI) 443 (MH + ) 

Example 520. 

3-[4-(2-Chloro-4-propoxybenzyloxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 
[1516] 



0 




[1517] Using 2-chloro-4-propoxybenzyl alcohol, the title compound was obtained in the same manner as described 

in Example 493. 

MS m/e(ESI) 472 (MNa + ) 
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Example 521. 

3-[4-(2-Fluoro-4-trifluoromethylbenzyloxycarbonylamino)-phenyl]-2-isopropoxypropanoic acid 
[1518] 



0 




F 



[1519] Using 2-fluoro-9-trifluoromethylbenzyl alcohol, the title compound was obtained in the same manner as de- 
scribed in Example 493. 
MS m/e{ES\) 466 (MNa + ) 

Example 522. 

3-[4-(2-ChlQrO'4-fluorobenzyloxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 
[1520] 



0 




[1521] Using 4-chloro-2-methoxybenzyl alcohol, the title compound was obtained in the same manner as described 

in Example 493. 

MS m/e(ESI) 432 (MNa + ) 

Example 523. 

3'[4-(3-Bromo-4-methoxybenzyloxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 
[1522] 




[1 523] Using 3-bromo-4-methoxybenzyl alcohol, the title compound was obtained in the same manner as described 
in Example 493. 
MSm/e(ESI) 488 (MNa + ) 
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Example 524. 2->sopropoxy-3-[4-(4-methoxy-3-methylbenzyloxycarbonylamino)phenyl]propanoic acid 
[1524] 



0 




[1 525] Using 4-methoxy-3-methylbenzyl alcohol, the title compound was obtained in the same manner as described 

in Example 493. 

MS m/e(ES\) 424 (MNa + ) 

Example 525. 3-[4'(2 t 3-Dihydrobenzofuran-5-ylmethoxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 
[1526] 



0 




[1527] Using (2,3-dihydrobenzofuran-5-yl)methanol, the title compound was obtained in the same manner as de- 
scribed in Example 493. 
MS m/e(ESI) 422 (MNa + ) 

Example 526. 3-[4-(Benzo[1 ,3]dioxol-5-ylmethoxycarbonylamino)phenyl)-2-isopropoxypropanoic acid 
[1528] 

0 

OX" 1 - 

[1529] Using benzo[1 ,3]dioxol-5-yl methanol, the title compound was obtained in the same manner as described in 

Example 493. 

MS m/e(ES\) 424 (MNa + ) 

Example 527. 3-[4-(4-Ethoxybenzyloxycaroonylamino)phenyl]-2-isopropoxypropanoic acid 
[1530] 



0 




[1531] Using 4-ethoxybenzyl alcohol, the title compound was obtained in the same manner as described in Example 
493. 
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MS m/e{ES\) 424 (MNa + ) 



Example 528. 



a) Ethyl 3-(4-amino-3-methoxyphenyl)-2-isopropoxypropionate 



[1532] 



O 



H 2 N 




Y 



[1533] The title compound was obtained in the same manner as described in Examples 423a) and 423b). 
1 H-NMR (CDCI 3 ) 

5 :0.98 (d, J=6.0Hz, 3H) 1 .14 (d, J=6.0Hz, 3H) 1 .25 (t, J=6.0Hz, 3H) 2.86 (m, 2H) 3.48 (dq, J=6.0, 6.0Hz, 1 H) 3.82 (s, 
3H) 3.98 (dd, J=7.6, 4.4Hz, 1 H) 4.16 (q, J=6.0Hz, 2H) 6.65 (m, 2H) 6.71 (bs, 1 H) 

b) S-^-fS^-Dtchlorobenzyloxycarbonylaminojphenyll^-isopropoxypropanoic acid 



[1535] Using 3,4-dichlorobenzyl alcohol, the title compound was obtained in the same manner as described in Ex- 
ample 493. 

MS m/e(BS\) 456 (MH + ) 

Example 529. 2-lsopropoxy-3-[3-methoxy-4-(4'trifluoromethylbenzyloxycarbonylamino)phenyl]propanoic acid 



[1537] Using 4-trifluoromethylbenzyl alcohol, the title compound was obtained in the same manner as described in 

Example 493. 

MS m/e(£S\) 456 (MH + ) 



[1534] 




[1536] 




F 
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Example 530. 

3-[4-(2-Fluoro-4-trifluoromethylbenzyloxycarbonylamino)-3-methoxyphenyl]-2-isopropoxyp acid 
[1538] 




F 



[1539] Using 2-fluoro-4-trifluoromethylbenzyl alcohol, the title compound was obtained in the same manner as de- 
scribed In Example 493. 
MS m/e(ES\) 496 (MNa + ) 

Example 531 . 3-[4'(4-Chlorobenzyloxycarbonylamino)-3-methoxyphenyl]-2-isopropoxypropanoic acid 
[1540] 




[1 541 ] Using 4-chlorobenzyl alcohol, the title compound was obtained in the same manner as described in Example 
493. 

MS m/e(ESI) 462 (MNa + ) 

Example 532. 3-[4-(3-Bromo-4-methoxybenzyloxycarbonylamino)-3-methoxyphenyl]-2HSopropoxypropanoic acid 
[1542] 




[1543] Using 3-bromo-4-methoxybenzyl alcohol, the title compound was obtained in the same manner as described 

in Example 493. 

MSm/e(ESI)518(MNa + ) 

Example 533. 2-lsopropoxy-3-[3-methoxy-4"(4'methoxy-3-methylbenzyloxycarbonylamino)phenyl]propanoic acid 
[1544] 
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[1545] Using 4-methoxy-3-methylbenzyl alcohol, the title compound was obtained in the same manner as described 

in Example 493. 

MS m/e(ESI) 5 454 (MNa + ) 

Example 534. 

3-[4'(2,3-Dihydrobenzofuran-5-ylmethoxycarbonylamino)-3-methoxyphenyll-2-isopropoxypropanoic acid 
[1546] 




[1547] Using (2,3-dihydrobenzofuran-5-yl)methanol, the title compound was obtained in the same manner as de- 
scribed in Example 493. 
MS m/e(ESI) 5 452 (MNa + ) 

Example 535. 

3-[4-(Benzo[1 ,3]-dioxol-5-ylmethoxycarbonylamino)-3-methoxyphenyl]-2-isopropoxypropanoic acid 
[1548] 




[1549] Using benzo[1 ,3]dioxol-5-yl methanol, the title compound was obtained in the same manner as described in 

Example 493. 

MS m/e(ESI) 5 454 (MNa+) 

Example 536. 3-[4-(4-Ethoxybenzyloxycarbonylamino)-3'methoxyphenyl]-2-isopropoxypropanoic acid 
[1550] 




[1 551 ] Using 4-ethoxybenzyl alcohol, the title compound was obtained in the same manner as described in Example 
493. 

MS m/e(ES\) 5 454 (MNa + ) 
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Example 537. 

3'[4-(2,4-Dichlorobenzyloxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 



[1552] 



0 



ci 




OH 



C! 



[1553] Using 2,4-dichlorobenzyl alcohol, the title compound was obtained in the same manner as described in Ex- 
ample 493. 

MS m/e(£S\) 5 426 (MH + ) 
Example 538. 

a) 2-Bromo-4-dimethoxymethyH -fluorobenzene 



[1555] 5 g of 3-Bromo-4-fluorobenzaldehyde was dissolved in 40 ml of methanol, and 7.8 g trimethyl o-formate and 
0.42 g of p-toluene sulfonic acid were added thereto, and the mixture was stirred at room temperature for 4 hours. The 
reaction solution was diluted with water and sodium hydrogencarbonate, and extracted with ethyl acetate. The organic 
layer was washed with saturated brine, dried over anhydrous magnesium sulfate, and evaporated, to give 6.2 g of the 
title compound. 
1 H-NMR(DMD0-d 6 ) 

8 3.20 (s, 3H) 3.31 (s, 3H) 5.48 (s, 1H) 7.40 (m, 2H) 7.65 (m, 1H) 
b) 5-Dimethoxymethyl-2-fluorobenzaldehyde 



[1557] 6.2 g of 2-Bromo-4-dimethoxymethyl-1 -fluorobenzene was dissolved in 65 ml of tetrahydrofuran, and the 
solution was cooled to -60°C under a nitrogen gas flow. 18 ml of 1 . 6M n-Butyl lithium in hexane was added dropwise 
and the mixture was stirred at -60°C for 1 hour, 3.3 ml of N-Formylmorpholine was added thereto, and the reaction 
mixture was allowed to warm to room temperature. The mixture was stirred for 1 hour, then ice-cooled, and treated 
with water and ammonium chloride solution, then extracted with ethyl acetate. The organic layer was washed with 
saturatedbrine, dried over anhydrous magnesium sulfate, and evaporated. The residue was subjected to silica gel 
column chromatography, to give 2.8 g of the title compound (8% ethyl acetate-hexane). 
1 H-NMR(DMDO-d 6 ) 

5 3.24 (s, 3H) 3.32 (s, 3H) 5.45 (s, 1 H) 7.41 (t, J=1 0.0Hz, 1 H) 7.71 (t, J=8.0Hz, 1 H) 7.82 (d, J=8.0Hz, 1 H) 1 0.20 (s, 1 H) 



[1554] 




[1556] 
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c) 4-Fluoro-3-hydroxymethylbenzaldehyde 



[1558] 



0 



HO 




H 



[1559] 2.8 g of 5-Dimethoxyrnethyl-2-fluorobenzaldehyde was dissolved in 40 ml of diethyl ether, and 0. 38 g of 
lithium aluminum hydride was added under ice-cooling. After being stirred at room temperature for 5 minutes, the 
reaction solution was ice-cooled and diethylether-water was added. When the insoluble precipitate adhered to the wall 
of the flask, the reaction solution was dried over anhydrous magnesium sulfate, then evaporated. The residue was 
dissolved in 25 ml of dichloromethane, and 8 ml of trifluoroacetic acid was added. The reaction mixture was stirred at 
room temperature for 2.5 hours, the reaction solution was diluted with water and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated brine, dried over anhydrous magnesium sulfate, and then evap- 
orated. The residue was subjected to silica gel column chromatography (30% ethyl acetate-hexane), to give 1.6 g of 
the title compound. 
1 H-NMR (CDCI 3 ) 

8 :4.85 (s, 2H) 7.20 (t, J=10.0Hz, 1H) 7.85 (t, J=8.0Hz, 1H) 8.04 (d, J=8. 0Hz, 1H) 9. 98 (s, 1H) 
d) 3-(t-Butyldimethylsilanyloxymethyl)-4-fluorobenzaldehyde 



[1561] 1.6 g of 4-Fluoro-3-hydroxymethylbenzaldehyde was dissolved in 20 ml of dichloromethane, and 1.4 g of 
imidazole and 1 .75 g of t-butyldimethylchlorosilane were added under ice-cooling, then the mixture was stirred at room 
temperature for 16 hours. The reaction solution was diluted with water and the reaction mixture was extracted with 
ethyl acetate. The organic layer was washed with saturated brine, dried over anhydrous magnesium sulfate, and evap- 
orated. The residue was subjected to silica gel column chromatography (18% ethyl acetate-hexane), to give 2.6 g of 
the title compound. 
1 H-NMR(CDCI 3 ) 

8 :0.00 (s, 6H) 0.82 (s, 9H) 4.70 (s, 2H) 7.01 (t, J=1 0.0Hz, 1 H) 7.64 (t, J=8.0Hz, 1 H) 7.92 (d, J=8.0Hz. 1 H) 9.82 (s, 1 H) 
e) Ethyl 3-[3-(t-butyldimethylsilanyloxymethyl)-4-fluorophenyl]-2-isopropoxypropionate 



[1563] 1 .36 g of Ethyl 2-(diethylphosphoryl)-2-isopropylacetate was dissolved in 15 ml of tetrahydrofuran, and 0.19 
g of 60% sodium hydride was added under ice-cooling, and the mixture was stirred for 20 minutes under ice-cooling. 
The reaction solution was treated with 1g of 3-(t-butyldimethylsilanyloxymethyl)-4-fluorobenzaldehyde dissolved in 5 
ml of tetrahydrofuran, and was stirred at room temperature for 1 6 hours. The reaction solution was treated with water 
and extracted with ethyl acetate. The organic layer was washed with saturated brine, dried over anhydrous magnesium 
sulfate, and evaporated. The residue was subjected to silica gel column chromatography, and the fraction eluting with 



[1560] 




[1562] 




252 



EP 1 380 562 A1 



14% ethyl acetate-hexane was concentrated. The residue was dissolved in 1 0 ml of ethanol and 1 0 ml of ethyl acetate, 
and 0.4 g of 1 0% palladium-barium sulfate ws added, and the atmosphere was replaced with hydrogen, and the mixture 
was stirred at room temperature for 5 hours. Thereafter, the atmosphere was replaced with nitrogen and the catalyst 
was filtered off. The solvent was evaporated, and the residue was subjected to silica gel column chromatography (20% 
ethyl acetate-hexane), to give 1 .2 g of the title compound. 
1 H-NMR (CDI 3 ) 

6 : 0.00 (s, 6H) 0.82 (m, 12H) 1 .04 (d, J=6.0Hz, 3H) 1 .13 (t, J=6.0Hz, 1 H) 2.84(m, 2H) 3.49 (dq, J=6.0, 6.0Hz, 1 H) 3.91 
(dd : J=7.6, 4.4Hz, 1 H) 4.06 (q, J=6.0Hz, 2H) 4.65 (s, 2H) 6.80 (t, J=1 0.0Hz, 1 H) 6.98 (m, 1 H) 7.28 (d, J=8.0Hz, 1 H) 

f) Ethyl 3-(4-fluoro-3-hydroxymethylphenyl)-2-isopropoxypropionate 

[1564] 



O 




[1565] 1 .2 g of Ethyl 3-[3-(t-butyldimethylsilanyloxymethyl)-4-fluorophenyl]-2-isopropoxypropionate was dissolved in 
15 ml of tetrahydrofuran, and 3.3 ml of 1 .0M tetrabutyl ammonium fluoride in tetrahydrofuran was added. The mixture 
was stirred at room temperature for 2 hours. The reaction solution was diluted with water and extracted with ethyl 
acetate. The organic layer was washed with saturated brine, dried over anhydrous magnesium sulfate, and evaporated. 
The residue was subjected to silica gel column chromatography (30% ethyl acetate-hexane), to give 1 .0 g of the title 
compound. 
1 H-NMR (CDCI3) 

5 : 0.95 (d, J=6.0Hz, 1 2H) 1 .15 (d, J=6.0Hz, 3H) 1 .25 (t, J=6.0Hz, 1 H) 2.94 (m, 2H) 3.49 (dq, J=6. 0, 6.0Hz, 1 H) 4.02 
(dd, J=7.6, 4.4Hz, 1H)4.15 (q, J=6.0Hz, 2H) 4.72 (s, 2H) 6.95 (t, J=10.0Hz, 1H)7.06 (m, 1H)7.28 (d, J=8.0Hz, 1H) 

g) 3-(4-Fluoro-3-phenylcarbamoyloxymethylphenyl)-2-isopropoxypropanoic acid 

[1566] 




[1567] 20 mg of Ethyl 3-(4-fluoro-3-hydroxymethylphenyl)-2-isopropoxypropionate and 15 mg of phenylisocyanate 
were dissolved in 0.6 ml of tetrahydrofuran, and 5 uJ of pyridine was added thereto. The mixture was stirred at room 
temperature for 16 hours. The solvent was removed under a stream of nitrogen, and the residue was dissolved in 0.6 
ml of ethanol, then 0.12 ml of 5N sodium hydroxide was added, and the mixture was stirred at room temperature for 
1 hour. The reaction solutionwas diluted with 1 ml of water and 0.14 ml of 5N hydrochloric acid, and extracted with 
ethylacetate. The organiclayerwas collected, and the solvent was removed under a stream of nitrogen. The residue 
was purified by HPLC using a reverse phase system column and a water-acetonitrile-trifluoroacetic acid eluent, to give 
3.1 mg of the title compound. 
MS m/e(ESI) 398 (MNa + ) 
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Example 539. 

3-[4-Fluoro-3-(4-methoxyphenylcarbamoylmethyi)phenyl]-2-isopropoxypropanoic acid 



[1568] 




[1569] Using 4-methoxyphenylisocyanate, the title compound was obtained in the same manner as described in 

Example 538g). 

MS m/e(ESI) 428 (MNa + ) 

Example 540. 

3-[3-(4-Chlorophenylcarbamoylmethyl)-4-fluorophenyl]-2-isopropoxypropanoic acid 
[1570] 




[1571] Using 4-chlorophenylisocyanate, the title compound was obtained in the same manner as described in Ex- 
ample 538g). 
MS m/e(ES\) 432 (MNa + ) 

Example 541 . 

3-[3-(3-Chlorophenylcarbamoylmethyl)-4-fluorophenyl]-2-isopropoxypropanoic acid 
[1572] 




[1573] Using 3-chlorophenylisocyanate, the title compound was obtained in the same manner as described in Ex- 
ample 538g). 
MS m/e(ES\) 432 (MNa + ) 
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Example 542. 

343-(2,4-Dichlorophenylcarbamoylmethyl)-4-fluorophenyl)-2-isopropoxypropanoic acid 
5 [1 574] 



10 




[1575] Using 2,4-dichlorophenylisocyanate, the title compound was obtained in the same manner as described in 
15 Example 538g). 

MS m/e(ESI) 466 (MNa + ) 

Example 543. 

20 3-[4-Fluoro-3-(4-trifluoromethylphenylcarbamoylmethyl)-phenyl]-2-isopropoxypropanoic acid 
[1576] 



30 




[1577] Using 4-trifluoromethylphenylisocyanate, the title compound was obtained in the same manner as described 
in Example 538g). 
35 MS m/e(ESI) 466 (MNa+) 

Example 544. 

a) 1 -Methoxymethyl-1 H-indol-3-aldehyde 

40 

[1578] 



45 




> 



[1579] 5 g of lndol-3-aldehyde was dissolved in 40 ml of N, N-dimethylformamide, and 1 .38 g of 60% sodium hydride 
was added under ice-cooling. The reaction solution was stirred for 20 minutes with ice-cooling, then 3.2 ml of chlo- 
romethyl methyl ether was added, and stirring was continued at room temperature for 16 hours. The reaction solution 
was cooled in ice, treated with water and ammonium chloride solution, and extracted with ethyl acetate. The organic 
layer was washed with saturatedbrine, dried over anhydrous magnesium sulfate, and evaporated. The residue was 
subjected to silica gel column chromatography, to give 6.1 g of the title compound (20-44% ethyl acetate-hexane). 
1 H-NMR (CDCI 3 ) 

8: 3.30 (s, 3H) 5.51 (s, 2H) 7.36 (m, 2H) 7.53 (d, J=8.0Hz, 1 H) 7.80 (s, 1 H) 8.31 (d, J=8.0Hz, 1 H) 1 0.1 0 (s, 1 H) 
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b) Ethyl 2-isopropoxy-3-(1-methoxymethyHH-indol-3-yl)propionate 



[1580] 



w 




0 

\ 



is [1581] 3.9 g of Ethyl 2-(diethylphosphoryl)-2-isopropylacetate was dissolved in 35 ml of tetrahydrofuran, and 0.51 g 
of 60% sodium hydride was added under ice-cooling, and the mixture was stirred for 20 minutes under ice-cooling. 
The reaction solution was treated with a solution of 2 g of 3-methoxymethyl-1 H-indol-3-aldehyde in 10 ml of tetrahy- 
drofuran, and then stirred at room temperature for 16 hours. The reaction solution was cooled with ice, treated with 
water and ammonium chloride solution, and extracted with ethyl acetate. The organic layer was washed with saturated 

20 brine, dried over anhydrous magnesium sulfate, and evaporated. The residue was subjected to silica gel column chro- 
matography, and the fraction eluting with 22% ethyl acetate- hexane was evaporated, and the residue was dissolved 
in 30 ml of ethanol. To this solution was added 0.5 g of 10% palladium carbon, the atmosphere was replaced with 
hydrogen, and the mixture was stirred at room temperature for 3 days. The atmosphere was replaced with nitrogen, 
the catalyst was filtered off, and the solvent was evaporated, to give 2.3 g of the title compound. 

25 1H-NMR(CDCI 3 ) 

8:1 .00 (d, J=6.0Hz, 3H) 1 .20 (m, 6H) 3.1 0 (dd, J=1 4.0, 6.0Hz, 1 H) 3.20 (m, 4H) 3.55 (dq, J=6.0, 6.0Hz, 1 H) 4.1 5 (m, 
3H) 5.40 (dd, J=6.0, 10.0Hz, 2H) 7.18 (s, 1H) 7.15 (t, J=8.0Hz, 1H) 7.20 (d, J=8.0Hz, 1H) 7.44 (d, J=8.0Hz, 1H) 7.63 
(dd, J=2.0, 8.0Hz, 1H) 

30 c) Ethyl 3-(1H-indol-3-yl)-2-isopropoxypropianate 

[1582] 




[1583] 2.3 g of Ethyl 2-isopropoxy-3-(1 -methoxymethyl-1 H-indol-3-yl)propionate was dissolved in 25 ml of acetone, 
and 1 5 ml of 5N hydrochloric acid was added, and the mixture was stirred for 2 hours. The reaction solution was cooled 
with ice, treated with water and sodium hydrogencarbonate, and extracted with ethyl acetate. The organic layer was 

45 washed with brine, dried over anhydrous magnesium sulfate, and the solvent was evaporated. The residue was dis- 
solved in 20 ml of ethanol, and an aqueous solution containing 2g of potassium carbonate was added, and the mixture 
was stirred at 50°C for 3 hours. The reaction solution was cooled with ice, treated with water and ammonium chloride 
solution, and extracted with ethyl acetate. The organic layer was washed with saturated brine, dried over anhydrous 
magnesium sulfate, and then evaporated. The residue was subjected to silica gel column chromatography (50% ethyl 

so acetate-hexane), to give 0.75 g of the title compound. 
1 H-NMR (CDCI 3 ) 

8: 1 .00 (d, J=6.0Hz, 3H) 1 .1 8 (m, 6H) 3.10 (dd, J=1 4.0, 6.0Hz, 1 H) 3.20 (dd, J=14.0, 4.4Hz, 1 H) 3.55 (dq, J=6.0, 6.0Hz, 
1H) 4.15 (m, 3H) 7.05-7.20 (m, 3H) 7.35 (d, J=8.0Hz, 1 H) 7.63 (d, J=8.0Hz, 1H) 
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d) Ethyl 3-(1 -carboxymethyl-1 H-indol-3-yl)-2-isopropoxypropionate 



[1584] 

5 



10 




15 [1585] 0.75 g of Ethyl 3-(1H-indol-3-yl)-2-isopropoxypropionate was dissolved in 10 ml of N.N-dimethylformamide, 
and 0. 1 2 g of 60% sodium hydride was added under ice-cooling. The reaction mixture was stirred at room temperature 
for 30 minutes, 0.53 ml of t-butyl bromoacetate was added, and stirring was continued at room temperature for 16 
hours. The reaction solution was cooled with ice, treated with water and ammonium chloride solution, and extracted 
with ethyl acetate. The organic layer was washed with saturated brine, dried over anhydrous magnesium sulfate, and 

20 evaporated. The residue was subjected to silica gel column chromatography, and the fraction eluted with 10% ethyl 
acetate-hexane was evaporated, and the residue was dissolved in 15 ml of dichloromethane. 3 ml of Trifluoroacetic 
acid was added under ice-cooling, and the mixture was stirred at 0°C for 7 hours. The reaction solution was diluted 
with toluene, and the solvent was evaporated. The residue was subjected to silica gel column chromatography (33% 
ethyl acetate-hexane), to give 0.3 g of the title compound. 

25 1H-NMR(CDCI 3 ) 

5 :1 .00 (d, J=6.0Hz, 3H) 1 .18 (m, 6H) 3.1 0 (dd, J=14.0, 6.0Hz, 1 H) 3.20 (dd, J=14.0, 4.4Hz, 1H) 3.54 (dq, J=6.0, 6.0Hz, 
1H)4.13 (m, 3H)4.83 (s, 2H) 6.97(s, 1H) 7.05-7.20(m, 3H) 7.65(d, J=8.0Hz, 1H) 

e) Ethyl 3-[1 -(2-hydroxyethyl)-1 H-indol-3-yl]-2-isopropoxypropionate 
30 — - 

[1586] 



35 



40 




[1 587] 0.3 g of Ethyl 3-(1 -carboxymethyl-1 H-indol-3-yl)-2-isopropoxypropionate was dissolved in 1 0ml of tetrahydro- 
furan, and 0. 2 ml of triethylamine was added under ice-cooling, followed by 0.1 ml of ethyl chloroformate, then the 

45 mixture was stirred at 0°C for 15 minutes. After filtering off the precipitated insoluble substances, the reaction solution 
was again cooled with ice, and 60 mg of sodium borohydride and water were added, and stirring was continued at 
room temperature for 1 hour. The reaction solution was cooled with ice, acidified with diluted hydrochloric acid, and 
extracted with ethyl acetate. The organic layer was washed with saturated brine, dried over anhydrous magnesium 
sulfate, and evaporated. The residue was subjected to silica gel column chromatography (33% ethyl acetate-hexane), 

so to give 1 43 mg of the title compound. 
1 H-NMR (CDCI 3 ) 

5: 0.98 (d, J=6.0Hz, 3H) 1 .1 5 (m, 6H) 3.00-3.1 5 (m, 2H) 3.50 (dq, J=6.0, 6.0Hz, 1 H) 3.85 (t, J=6.0Hz, 2H) 4.06 (m, 3H) 
4.1 7 (t, J=6.0Hz, 2H) 7.00 (s, 1 H) 7.05 (d, J=8. 0Hz, 1 H) 7.1 3 (t, J=8. 0Hz, 1 H) 7.28 (d, J=8.0Hz, 1 H) 7.57 (d, J=8.0Hz, 
1H) 

55 
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f) 3-{1 -[2-(4-Chlorophenylcarbamoyloxy)ethyl]-1 H-indol-3-yl}-2-isopropoxypropanoic acid 
[1588] 



H 0 




[1589] Using 4-chlorophenylisocyanate, the title compound was obtained in the same manner as described in Ex- 
ample 536g). 
MS m/e(ES\) 445 (MH + ) 

Example 545. 3-{1 -[2-(3-Chlorophenylcarbamoyloxy)ethyl]-1 H-indol-3-yl}-2-isopropoxypropanoic acid 
[1590] 



H O 




[1591] Using 3-chlorophenylisocyanate, the title compound was obtained in the same manner as described in Ex- 
ample 538g). 
MS m/e(ESI) 445 (MH + ) 

Example 546. 

2-lsopropoxy-3-{1 -[2-(4-methoxyphenylcarbamoyloxy)ethyl]-1 H-indol-3-yl}propanoic acid 
[1592] 



H 0 




[1593] Using 4-methoxyphenylisocyanate, the title compound was obtained in the same manner as described in 

Example 538g). 

MS m/e(ESI) 441 (MH + ) 
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Example 547. 

2-lsopropoxy-3-{1-[2-(4-trifluoromethylphenylcarbam acid 
5 [1594] 



H 0 



10 




[1595] Using 4-trifluoromethylphenylisocyanate, the title compound vyas obtained in the same manner as described 
'5 in Example 538g). 

MS m/e(ESI) 479 (MH+) 

Example 548. 

20 2-lsopropoxy-3-{1 -[2-(3-trif luoromethylphenylcarbamoyloxy)-ethyl]-1 H-indol-3-yl}propanoic acid 
[1596] 



25 




30 

[1 597] Using 3-trifluoromethyiphenylisocyanate, the title compound was obtained in the same manner as described 

in Example 538g). 

MS m/e(ESI) 479 (MH + ) 

35 Example 549. 

a) Methyl 1 -(2-benzyloxyethyl)-1 H-indol-4-carboxylate 

[1598] 

40 



45 




50 

[1599] 2.75 g of Methyl 1 H-indol-4-carboxylate was dissolved in 10 ml of N.N-dimethylformamide, and 0.7 g of 60% 
sodium hydride was added under ice-cooling. The reaction solution was stirred at room temperature for 30 minutes, 
treated with 2. 5 ml of benzyl 2-bromoethyl ether, and stirred at room temperature for a further 2 hours. The reaction 
solution was cooled with ice, treated with water and ammonium chloride solution, and extracted with ethyl acetate. The 
55 organic layer was washed with saturated brine, dried over anhydrous magnesium sulfate, and evaporated. The residue 
was subjected to silica gel column chromatography (8% ethyl acetate-hexane), to give 3.6 g of the title compound. 
1 H-NMR(CDCI 3 ) 

6 : 3.78 (t, J=6.0Hz, 2H) 3.99 (s, 3H) 4.37 (t, J=6.0Hz, 2H) 4.43 (s, 2H) 7.1 2-7.27 (m, 7H) 7.32 (s, 1 H) 7.55 (d, J=8.0Hz, 
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1H) 7.91 (d, J=8.0Hz, 1H) 
b) 1 -(2-Benzyloxyethyl)-1 H-indol-9-aldehyde 
5 [1600] 



w 




15 

[1601] 3.6 g of Methyl 1 -(2-benzyloxyethyl)-1 H-indol-4-carboxylate was dissolved In 40 ml of diethyl ether, and 0.44 
g of lithium aluminum hydride was added under ice-cooling. After stirring at room temperature for 10 minutes, the 
reaction solution was cooled with ice, and diethyl ether and water were added. When the insoluble substances adhered 
to and solidified on the wall of the flask, the reaction solution was dried over anhydrous magnesium sulfate, then the 
20 solvent was evaporated. The residue was dissolved in 40 ml of dichloromethane, 20 g of manganese dioxide was 
added, and the mixture was stirred at room temperature for 2 hours. After filtering off the manganese dioxide through 
Celite, and washing through with ethyl acetate, the solvent was evaporated, to give 1 .5 g of the title compound. 1 H-NMR 
(CDCI 3 ) 

5 : 3.80 (t, J=6.0Hz, 2H) 4.37 (t, J=6.0Hz, 2H) 443 (s, 2H) 7.16 (m, 2H) 7.20-7.27 (m, 5H) 7.38 (s, 1H) 7.63 (m, 2H) 
25 10.25 (s,1H) 

c) Ethyl 3-[1-(2-hydroxyethyl)-1 H-indol-4-yl]-2-isopropoxypropionate 

[1602] 

30 



35 




OH 



40 [1603] 1 .3 g of Ethyl 2-(diethylphosphoryl)-2-isopropylacetate was dissolved in 15 ml of tetrahydrofuran, and 0.1 8 g 
of 60% sodium hydride was added under ice-cooling, and the mixture was stirred for 20 minutes under ice-cooling. 
The reaction solution was treated with a solution of 1 g of 1 -(2-benzyloxyethyl)-1 H-indol-4-aldehyde in 5 ml of tetrahy- 
drofuran, and stirred at room temperature for 16 hours. The reaction solution was cooled with ice, treated with water 
and ammonium chloride solution, and extracted with ethyl acetate. The organic layer was washed with saturated brine, 

45 dried over anhydrous magnesium sulfate, and evaporated. The residue was subjected to silica gel column chromatog- 
raphy, and the fraction eluted with 20% ethyl acetate-hexane was evaporated and the residue was dissolved in 10 ml 
of ethanol and 1 0 ml of acetic acid. The solution was treated with 0.5 g of 1 0% palladium carbon, the atmosphere was 
replaced with hydrogen, and the mixture was stirred at room temperature for 24 hours. The atmosphere was replaced 
with nitrogen, the catalyst filtered off, and the solvent was evaporated, to give 0.2 g of the title compound. 

so 1 H-NMR (CDCI3) 

5 : 0.92 (d, J=6.0Hz, 12H) 1.13 (d, J=6.0Hz, 3H) 1.17 (t, J=6.0Hz, 1H) 3.23 (dd, J=14.0, 6.0Hz, 1H) 3.32 (dd, J=14.0, 
4.4Hz, 1 H) 3.47 (dq, J=6. 0, 6.0Hz, 1 H) 3,96 (t, J=6.0Hz, 2H) 4.1 4 (q, J=6.0Hz, 2H) 4. 22 (dd, J=7. 6, 4.4Hz, 1 H) 4.29 
(t, J=6.0Hz, 2H) 6.60 (d, J=4.5Hz, 1H) 7.00 (d, J=8.0Hz, 1H) 7.1 0 (d, J=8.0Hz, 1H) 7.15 (s, 1H) 7.25 (m, 1H) 

55 
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d) 3-{1 -[2-(4-Chlorophenylcarbamoyloxy)ethyl]-1 H-indol-4-yl}-2-isopropoxypropanoic acid 
[1604] 



* H 




[1605] Using 4-chlorophenylisocyanate, the title compound was obtained in the same manner as described in Ex- 
ample 536g). 
MS m/e(ES\) 445 (MH + ) 

Example 550. 3-{1-[2-(3-Chlorophenylcarbamoyloxy)ethyl]-1 H-indol-4-yl}-2-isopropoxypropanoic acid 
[1606] 



H 




O OH 

r- 

[1607] Using 3-chlorophenylisocyanate, the title compound was obtained in the same manner as described in Ex- 
ample 538g). 
MS m/e(ESI) 445 (MH + ) 

Example 551. 

2-lsopropoxy-3-{1 •[2-(4-methoxyphenylcarbamoyloxy)ethyl]-1 H-indol-4-yl}propanoic acid 
[1608] 



H 




[1609] Using 4-chlorophenylisocyanate, the title compound was obtained in the same manner as described in Ex- 
ample 538g). 
MS m/e(ESI) 441 (MH+) 
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Example 552. 

2-lsopropoxy-3-{1 -[2-(3-trif luoromethylphenylcarbamoy(oxy)-ethyl]-1 H-indoi-4-yl}propanoic acid 
[1610] 




[1 61 1 ] Using 3-trifluoromethyiphenylisocyanate, the title compound was obtained in the same manner as described 

in Example 538g). 

MS m/e(ES\) 479 (MH + ) 

Example 553. 3-{1-[2-(2,4-Dichlorophenylcarbamoyloxy)ethyl]-1 H-indol-4-yl}-2-isopropoxypropanoic acid 
[1612] 



H 




[1613] Using 2,4-dichlorophenylisocyanate, the title compound was obtained in the same manner as described in 

Example 538g). 

MS m/e(ES\) 479 (MH + ) 

Example 554. 3-{1-[2-(2,4-Difiuorophenylcarbamoyloxy)ethyl]"1H-indol-4-yl}-2-isopropoxypropanoic acid 
[1614] 



H 




O OH 

[1615] Using 2, 4 -dif luorophenylisocyanate, the title compound was obtained in the same manner as described in 

Example 538g). 

MS m/e{ES\) 447 (MH + ) 
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Example 555. 

a) Ethyl 3-(4-hydroxyphenyl)-2-isopropoxypropanoate 
[1616] 



0 




[1617] 5.2 g of Ethyl 2-(diethylphosphoryl)-2-isopropylacetate was dissolved in 40 ml of tetrahydrofuran, and 0.53 g 
of 60% sodium hydride was added under ice-cooling, and the mixture was stirred for 20 minutes underice-cooling. The 
reaction solution was treated with a solution of 3.0 g of 4-benzyloxybenzaldehyde in 15 ml of tetrahydrofuran and 10 
ml of N,N-dimethylformamide, and stirred at room temperature for 16 hours. The reaction solution was diluted with 
water, and extracted with ethyl acetate. The organic layer was washed with saturated brine, dried over anhydrous 
magnesium sulfate, and evaporated. The residue was subjected to silica gel column chromatography, and the fraction 
eluting with 5% ethyl acetate- hexane was concentrated. The residue was dissolved in 40ml of ethanol, and 0.4g of 
10%palladium carbon was added, the atmosphere was replaced with hydrogen, and the mixture was stirred at room 
temperature for 5 hours. Then, the atmosphere was replaced with nitrogen, the catalyst was filtered off, and the solvent 
was evaporated. The residue was subjected to silica gel column chromatography (20% ethyl acetate-hexane), to give 
2.7 g of the title compound. 
1 H NMR (CDCI 3 ) 

5 : 0.98 (d, J=6.4Hz, 3H) 1 .16 (d, J=6.4Hz, 3H) 1 .24 (t, J=7.2Hz, 3H) 2.85-2.95 (m, 2H) 3.52 (Sept, J=6.0Hz, 1H) 4.05 
(dd, J-4.8, 8.8Hz, 1H) 4.12-4.19 (m, 2H) 4.86 (br, 1H) 6.73 (d, J=8.0Hz, 2H) 7.10 (d, J=8.0Hz, 2H) 

b) Ethyl 2-isopropoxy-3-[4-(2-oxilanylmethoxy)phenyl]-propanoate 

[1618] 



O 

o 



[1 61 9] Using ethyl 3-(4-hydroxyphenyl)-2-isopropoxypropanoate, the title compound was obtained in the same man- 
ner as described in Production example 1 b). 
1 HNMR(CDCI 3 ) 

5 : 0.96 (d, J=6.4Hz, 3H) 1.15 (d, J=6.4Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 2.75 (dd, J=2.8, 4.8Hz, 1H) 2.83-2.93 (m, 3H) 
3.34 (dt, J=2.8, 9.6Hz, 1 H) 3.50 (Sept, J=6.0Hz, 1 H) 3.94 (dd, J=5.6, 1 1 .2Hz, 1 H) 4.00 (dd, J=4.8, 8.8Hz, 1 H) 4. 1 5-4.22 
(m, 2H) 6. 82 (d, J=8.0Hz, 2H) 7.15 (d, J=8.0Hz, 2H) 

c) 3-{4-[3-(2,4-Dichlorophenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[1620] 




CI 



CI OH 



[1621] Using 2,4-dichlorophenol, the title compound was obtained in the same manner as described in Example 1c). 
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MS m/e{ESI) 443 (MH 4 ) 

Example 556. 3-{4-[3-(3,4>Dichlorophenoxy)-2-hydroxypropoxy]phenyl}-2'isopropoxyropanoic acid 
[1622] 



C, Y1 fT^° 

nu i 



OH 

[1623] Using 3,4-dichlorophenol, the title compound was obtained in the same manner as described in Example 1 c). 
MS m/e(ESI) 465 (MNa + ) 

Example 557. 3-{4-[3-(4-Chloro-2-methylphenoxy)-2-hydroxypropoxy)phenyl}-2-isopropoxypropanoic acid 
[1624] 



O 

! OH 1 



[1 625] Using 4-chloro-2-methylphenol, the title compound was obtained in the same manner as described in Example 
1c). 

MS m/e(ES\) 445 (MNa + ) 

Example 558. 3-{4-[3-(2-Bromo-4-cyanophenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[1626] 




[1 627] Using 2-bromo-4-cyanophenol, the title compound was obtained in the same manner as described in Example 
1c). 

MS m/e(ESI) 478 (MH + ) 

Example 559. 3-{4-[3-(4-Chloro-2-cyanophenoxy)-2-hydroxypropoxy]phenyl}'2-isopropoxypropanoic acid 
[1628] 



III OH 1 

N 
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[1629] Using 4-chloro-2-cyanophenol, the title compound was obtained in the same manner as described in Example 
1c). 

MS m/e(£ST) 456 (MNa + ) 

Example 560. 3-{4-[3-(4-Chlorophenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[1630] 




[1631] Using 4-chlorophenol, the title compound was obtained in the same manner as described in Example 1c). 
MS m/e(ES\) 431 (MNa + ) 

Example 561 . 3-{4-[3-(3-Chlorophenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[1632] 




[1633] Using 3-chlorophenol, the title compound was obtained in the same manner as described in Example 1c). 
MS m/e(ESI) 431 (MNa 4 ) 

Example 562. 3-[4-(2-Hydroxy'3-p-tolyloxypropoxy)phenyl]-2-isopropoxypropanoic acid 
[1634] 



OH ' 



[1635] Using 4-methylphenol, the title compound was obtained in the same manner as described in Example 1c). 
MSm/e(ESI)411 (MNa + ) 

Example 563. 3-[4-(2-Hydroxy-3-m-tolyloxypropoxy)phenyl]-2-isopropoxypropanoic acid 
[1636] 



0 

OH ' 



[1637] Using 3-methylphenol, the title compound was obtained in the same manner as described in Example 1c). 
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MS m/e(ESI) 389 (MH + ) 

Example 564, S^-p-tS^-Dimethylphenoxyj^-hydroxypropoxylphenyll^-isopropoxypropanoic acid 
[1638] 



O 



[1639] Using 3,4-dimethylphenol, the title compound was obtained in the same manner as described in Example 1 c). 
MS m/e(ESI) 425 (MNa + ) 

Example 565. 3-{4-[3-(4-t-Butyiphenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[1640] 




OH 



[1641] Using 4-t-butyl phenol, the title compound was obtained in the same manner as described in Example 1c). 
MS m/e(ESI) 453 (MNa + ) 

Example 566. 3-{4-[3-(5-Chloro-2-methylphenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[1642] 



CI u 
OH ' 




[1643] Using 3-chloro-6-methylphenol, the title compound was obtained in the same manner as described in Example 
1c). 

MS m/e(ESI) 445 (MNa+) 

Example 567, 3-{4-[3-(3-Ethylphenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid 
[1644] 



OH 

[1645] Using 3-ethylphenol t the title compound was obtained in the same manner as described in Example 1c). 
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MS m/e(ESI) 425 (MNa + ) 



Example 568. 



a) 5-Benzyloxy-1-methyl-1H-indol-3-aldehyd 



[1646] 




H 



\ 



[1647] 5 g of 5-Benzyloxyindol-3-aldehyde was dissolved in 50 ml of N, N-dimethylformamide, and 0.84 g of 60% 
sodium hydride was adeded under ice-cooling. The reaction solution was stirred at room temperature for 30 minutes, 
2.5 ml of methyl iodide was added and stirring was continued at room temperature for 1 6 hours. The reaction solution 
was cooled with ice, treated with water and ammonium chloride, and extracted with ethyl acetate and tetrahydrofuran. 
The organic layer was washed with saturated brine, dried over anhydrous magnesium sulfate, and evaporated. The 
residue was treated with diethyl ether and filtered, to give 4.6 g of the title compound. 
1 H-NMR (CDCI 3 ) 

8 : 3.83 (s, 3H) 5.15 (s, 2H) 7.06 (dd, J=2.0, 8.0Hz, 1H) 7.26 (m, 2H) 7.33 (m, 1 H) 7.40 (m, 2H) 7.50 (m, 2H) 7.62 (s, 
1H) 7.91 (d, J=2.0Hz, 1H) 9,92 (s, 1H) 

b) Ethyl 3-(5-hydroxy-1-methyl-1 H-indol-3-yl)-2-isopropoxypropionate 



[1649] 3.2 g of Ethyl 2-(diethylphosphoryl)-2-isopropylacetate was dissolved in 25 ml of tetrahydrofuran, and 0.44 g 
of 60% sodium hydride was added under ice-cooling, and stirring was continued for 20 minutes under ice-cooling. The 
reaction solution was treated with a solution of 2 g of 5-benzyloxy-1 -methyl-1 H-indol-3-aldehyde in 5 ml of tetrahydro- 
furan and 5 ml of N, N-dimethylformamide, and stirred at 50°C for one hour and then at room temperature for 1 6 hours. 
The reaction solution was cooled with ice, treated with water and ammonium chloride solution, and extracted with ethyl 
acetate. The organic layer was washed with saturated brine, dried over anhydrous magnesium sulfate, and evaporated. 
The residue was subjected to silica gel column chromatography, and the fraction eluting with 20% ethylacetate-hex- 
anewas evaporated and the residue was dissolved in 10 ml of ethanol. 0.6 g of 10% Palladium carbon was added to 
this solution, the atmosphere was replaced with hydrogen, and the mixture was stirred at room temperature for 24 
hours. The reaction atmosphere was replaced with nitrogen, the catalyst was filtered off, and the solvent was evapo- 
rated. The residue was subjected to silica gel column chromatography (30% ethyl acetate hexane), to give 2 g of the 
title compound. 
1 H-NMR(CDCI 3 ) 

5: 1 .00 (d, J=6.0Hz, 3H) 1 .18 (m, 6H) 3.05 (dd, J=14.0, 6.0Hz, 1 H) 3.12 (dd, J=14.0, 4.4Hz, 1H) 3.55 (dq, J=6.0, 6.0Hz, 
1H)3.70 (s, 3H)4.15(m, 3H) 6.77 (dd, J=2. 0, 8.0Hz, 1H) 6.91 (s, 1H) 7.02 (s, 1H) 7.11 (d, J=2.0Hz, 1H) 



[1648] 




\ 
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c) Ethyl 2-isopropoxy-3-(1 -methyl-5-oxilanylmethoxy-1 H-indol-3-yl)propionate 




[1651] 0.5 g of Ethyl 3-(5-hydroxy-1-methyl-1H-indol-3-yl)-2-isopropoxypropionate was dissolved in 13 ml of N, N- 
dimethylformamide, and 0.32 g of potassium carbonate and 0.05 g of cesium fluoride were added, then the mixture 

15 was stirred at room temperature for 30 minutes. The reaction solution was treated with 0. 56 g of glycidylnosylate, and 
stirred at room temperature for a further 1 6 hours. The reaction solution was cooled with ice, treated with water and 
ammonium chloride solution, and extracted with ethyl acetate. The organic layer was washed with saturated brine, 
dried over anhydrous magnesium sulfate, and evaporated. The residue was subjected to silica gel column chromatog- 
raphy (1 6% ethyl acetate hexane), to give 0.4 g of the title compound. 

20 1H-NMR(CDCI 3 ) 

81.00 (d, J=6.0Hz, 3H) 1.18 (m, 6H) 2.78 (dd, J=2.0, 6.0Hz, 1H)2.90 (m, 1H)3.05 (dd, J=14.0, 6.0Hz, 1H)3.13 (dd, 
J=14.0, 4.4Hz, 1H) 3.40 (m, 1H) 3.55 (dq, J=6.0, 6.0Hz, 1H) 3.70 (s, 3H) 4.02 (m, 1H) 4.13 (m, 3H) 4.26 (m, 1H) 6.88 
(dd, J=2.0, 8.0Hz, 1H) 6.91 (s, 1H) 7.09 (s, 1H) 7.16 (d, J=2.0Hz, 1H) 

25 d) 3-{5-[3-(2,4-Dichlorophenoxy)-2-hydroxypropoxy]-1 -methyH H-indoi-3-yl}-2-isopropoxypropanoic acid 
[1652] 




[1653] Using 2,4-dichlorophenol, the title compound was obtained in the same manner as described in Example 1c). 
MS mte(ESI) 496 (MH) + 

40 Example 569. 

3-{5-[3-(3,9-Dichlorophenoxy)-2-hydroxypropoxy]-1-methyl-1H-indol-3-yl}-2-isopropoxypropanoic acid 
[1654] 



50 




[1655] Using 3,4-dichlorophenol, the title compound was obtained in the same manner as described in Example 1c). 
MS m/e(ESI) 496 (MH + ) 
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Example 570, 



3^5-[3-(2-Bromo-4-cyanophenoxy)-2-hydroxypropoxyH -methyl acid 
[1656] 




[1 657] Using 2-bromo-4-cyanophenol, the title compound was obtained in the same manner as described in Example 
1c). 

MS m/e(ES\) 531 (MH+) 
Example 571, 

3-{5-[3-(3-Chloro-4-cyanophenoxy)-2-hydroxypropoxy)-1'methyl-1H-indol-3-yl}-2-isopropoxypropanoic acid 
[1658] 



OH 



per 

N 




OH 



[1 659] Using 3-chloro-4-cyanophenol, the title compound was obtained in the same manner as described in Example 
1c). 

MS m/e(ES\) 487 (NtH+) 
Example 572. 

3-{5-[3-(4-ChlorO'2-cyanophenoxy)-2-hydroxypropoxyl-1-methyl-1H-indol-3-yl}-2-isopropoxypropanoic acid 
[1660] 




[1 661 ] Using 4-chloro-2-cyanophenol, the title compound was obtained in the same manner as described in Example 
1c). 

MS m/e(BS\) 487 (MH + ) 
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Example 573. 



3-{5-[3-(4-Chlorophenoxy)-2-hydroxypropoxy]-1 -methyl-1 H-indol-3-yl}-2-isopropoxypropanoic acid 
[1662] 



Cl 



OH 




OH 



N 



[1663] Using 4-chlorophenol, the title compound was obtained in the same manner as described in Example 1c). 
MS m/e(ESI) 462 (MH + ) 

Example 574. 

3-{5-[3-(3-Chlorophenoxy)-2-hydroxypropoxy]-1 -methyl-1 H- indol-3-yl}-2-isopropoxypropanoic acid 
[1664] 




[1665] Using 3-chlorophenol, the title compound was obtained in the same manner as described in Example 1c). 
MS m/e(ES\) 462 (MH + ) 

Example 575. 

3-{5-[3-(2,5-Dichlorophenoxy)-2-hydroxypropoxy]-1 -methyl-1 H-indol-3-yl}-2-isopropoxypropanoic acid 
[1666] 



OH 



CI 



XX 



CI 




OH 



\ 



[1667] Using 2,5-dichlorophenol, the title compound was obtained in the same manner as described in Example 1c). 
MS m/e{ES\) 496 (MH + ) 
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Example 576. 

3^5-[3-(3-Chloro-4-fluorophenoxy)-2-hydroxypropoxy]-1-methyl-1H-indol-3-yl}-2-isop acid 
[1668] 




[1 669] Using 3-chloro-4-fluorophenol, the title compound was obtained in the same manner as described in Example 
1c). 

MS m/e(ESI) 480 (MH + ) 
Example 577. 

3-{5-[3-(2 j 9-Dimethylphenoxy)-2-hydroxypropoxy]-1-methyl-1H-indol-3-yl}-2-isopropoxypropanoic acid 
[1670] 




[1 671 ] Using 2,4-dimethylphenol, the title compound was obtained in the same manner as described in Example 1 c). 
MS m/e(ESI) 456 (MH + ) 

Example 578. 3-{5-[3-(4-t-Butylphenoxy)-2-hydroxypropoxy]-1 -methyl-1 H-indol-3-yl}-2-isopropoxypropanoic acid 
[1672] 




[1673] Using 4-t-butylphenol, the title compound was obtained in the same manner as described in Example 1c). 
MS m/e(ES\) 484 (MH+) 
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Example 579. 3-{5-[3-(3-Ethylphenoxy)-2-hydroxypropoxy]-1-methyl-1 H-indol-3-yl)-2-isopropoxypropanoic acid 
[1674] 




[1675] Using 3-ethylphenol, the title compound was obtained in the same manner as described in Example 1c). 
MS m/e(ES\) 456 (MH+) 

Example 580. 

a) Ethyl 2-isopropoxy-3-(1-prop-2-ynyl-1H-indol-3-yl)propionate 
[1676] 




[1677] 0.23 g of Ethyl 3-(1 H-indol-3-yl)-2-isopropoxypropionate was dissolved in 5 ml of N,N-dimethylformamide, 
and 34 mg of 60% sodium hydride was added under ice-cooling. The reaction solution was stirred for 30 minutes under 
ice-cooling, then 0.09 ml of propargyl bromide was added, and stirrinig was continued at room temperature for 16 
hours. The reaction solution was cooled with ice, treated with water and ammonium chloride solution, and extracted 
with ethyl acetate. The organic layer was washed with saturated brine, dried over anhydrous magnesium sulfate, and 
evaporated. The residue was subjected to silica gel column chromatography (9% ethyl acetate- hexane), to give 0.18 
g of the title compound. 
1 H-NMR(CDCI 3 ) 

5 : 1.00 (d, J=6.0Hz, 3H) 1.18 (m, 6H) 3.10 (dd, J=14.0, 6.0Hz, 1H) 3.20 (dd, J=14.0, 4.4Hz, 1H) 3. 55 (dq, J=6.0, 
6.0Hz, 1H) 4.13 (m, 3H) 4.83 (s, 2H) 7.13 (m, 3H) 7.22 (d, J=8.0Hz, 1 H) 7.35 (d, J=8.0Hz, 1 H) 7.64 (d, J=8.0Hz, 1 H) 

b) 3-{1 -[3-(4-Chlorophenyl)prop-2-ynyl]-1 H-indol-3-yl}-2-isopropoxypropanoic acid 

[1678] 



O 




[1 679] Using 1 -chloro-4-iodobenzene, the title compound was obtained in the same manner as described in Example 
77b). 

MS m/e{ES\) 396 (MH + ) 
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Example 581 . 2-lsopropoxy-3-{1-[3-(4-methoxyphenyl)prop-2-yny>]-1H-indol-3-yl}propanoic acid 
[1680] 



O 




[1681] Using 4-iodoanisole, the title compound was obtained in the same manner as described in Example 77b). 
MS m/e(ESI) 392 (MH + ) 

Example 582. 2-lsopropoxy-3-{1 -[3-(3-methoxyphenyl)prop-2-ynyl]-1H-indol-3-yl}propanoic acid 
[1682] 



O 




[1683] Using 3-iodoanisole, the title compound was obtained in the same manner as described in Example 77b). 
MS m/e(ESI) 392 (MH + ) 

Example 583. 

2-lsopropoxy-3-{1 -[3-(4-trifluoromethylphenyi)prop-2-ynyl] 1 H-indol-3-yl)propanoic acid 
[1684] 




F 



[1685] Using 4-iodobenzotrifluoride, the title compound was obtained in the same manner as described in Example 

77b). 

MS m/e(ES!) 430 (MH + ) 
Example 584. 

2-lsopropoxy-3-{1 -[3-(3-trifluoromethylphenyl)prop-2-ynyl]-1 H-indol-3-yl}propanoic acid 
[1686] 



O 




[1687] Using 3-iodobenzotrifluoride, the title compound was obtained in the same manner as described in Example 
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77b). 

MSm/e(ESI) 430 (MH + ) 



Example 585. 3-{1 -[3-(2,4-Dichlorophenyl)prop-2-ynyl]-1 H-indol-3-yl}-2-isopropoxypropanoic acid 



[1688] 



0 




OH 



[1689] Using 2,4-dichloroiodobenzene, the title compound was obtained in the same manner as described in Example 
77b). 

1 H-NMR (CDCI 3 ) 

5: 1.04 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 3.15 (dd, J=14.0, 6.0Hz, 1H) 3.31 (dd, J=14.0, 4.4Hz, 1H) 3.61 (dq, 
J=6.0, 6.0Hz, 1H) 4.23 (dd, J=7.6, 4.4Hz, 1H) 5.11 (s, 2H) 7.15-7.20 (m, 3H) 7.25 (m, 1H) 7.34 (d, J=8.0Hz, 1H) 7.40 
(d, J=2.0Hz, 2H) 7.44 (d, J=8.0Hz, 1H) 7.67 (d, J=8.0Hz, 1H) 
MS m/e(ES\) 480 (MH + ) 

Example 586. 

3-[4-(4-Trifluoromethylbenzyloxycarbonylamino)phenyl]-2-isopropoxypropanoic acid 



[1691] Using 4-trifluoromethylbenzyl alcohol, the title compound was obtained in the same manner as described in 

Example 493. 

1 H-NMR(CDCI 3 ) 

5 :1.03 (d, J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 2.91(dd, J=14.0, 6.0Hz, 1H) 3.09 (dd, J=14.0, 4.4Hz, 1H) 3.55 (dq, 
J=6.0, 6.0Hz, 1H) 4.12 (dd, J=7.6, 4.4Hz, 1H) 5.25 (s, 2H) 6.71 (s, 1H) 7.19(d, J=8.0Hz, 2H) 7.32 (d, J=8.0Hz, 2H) 
7.51 (d, J=8,0Hz, 2H) 7.63 (d, J=8.0Hz, 2H) 

Example 587. 3-{3-[3-(2,4-Dichlorophenoxy)-1-propynyl]-phenyl}-2(S)-isopropoxypropanoic acid 

Production example 587a) 3-[3-(4-Benzy>-2-(oxo)-oxazolidin-3-yl)-2-isopropoxy>3-oxo>propyl]-phenyl 
trif luorom eth an esu If 0 nate 



[1690] 



O 




F 



[1692] 
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[1693] 1 .002 g of 4(S)-Benzyl-3-[3-(3-hydroxyphenyl)-2(S)-isopropoxypropionyl]-oxazoIidin-2-one was dissolved in 
15 ml of dichloromethane, and 0.4 ml of triethylamine, 16 ml of N.N-dimethylaminopyridine and 950 mg of N-phenyl- 
trifluoromethanesulfonylimide were added under ice-cooling. After being stirred overnight at room temperature, the 
reaction solution was diluted with ethyl acetate and the organic layer was successively washed with 1N hydrochloric 
5 acid andsaturatedbrine, thendriedoveranhydrousmagnesiumsulfate. The solvent was evaporated and the residue was 
purified by silica gel column chromatography, to give 1 .492 g of the title compound as a colorless oil in the 2:1 hexane- 
ethyl acetate fraction." 1 H NMR (CDCI 3 ) 

5 : 0.91 (d, J=6.4Hz, 3H) 1 .1 5 (d, J=6.4Hz, 3H) 2.78-2.90 (m, 2H) 3.02-3.09 (m, 1 H) 3.36 (dd, J=2.4 : 1 3.2Hz } 1 H) 3.45 
(Sept, J=6.4Hz, 1H) 4.18-4.24 (m, 2H) 4.64-4.69 (m, 1H)5.23 (dd, J=2.4, 9.2Hz, 1H) 7.1 4-7.41 (m, 9H) 

10 

Production example 587b) 4-Benzyl-3-{3-[3-(3-hydroxy-1 -propynyl)phenyl]-2-isopropoxypropionyl}-oxazolidin-2-one 
[1694] 

15 



20 




[1695] 390 mg of 3-[3-(4-Benzyl-2-(oxo)-oxazolidin-3-yl)-2-isopropoxy-3-oxo-propyl]-phenyl trifluoromethanesul- 
25 fonate was dissolved in 2 ml of N.N-dimethylformamide, 85mg of propargyl alcohol, 8 mg of copper iodide, 45 mg of 
tetrakis (triphenylphosphine)palladium and 0. 3 ml of triethylamine were added in succession, and the mixture was 
stirred overnight at 50°C under a nitrogen atmosphere. The reaction solution was filtered through silica gel, and the 
filtrate was dissolved in ethyl acetate, washed with water, 1 N hydrochloric acid and saturated brine. The organic layer 
was dried over anhydrous magnesium sulfate, and the solvent was evaporated. The residue was purified by silica gel 
30 column chromatography, to give 207 mg of the title compound as a colorless oil in the 3:2 hexane-ethyl acetate fraction. 
1 H NMR (CDCI 3 ) 

5 : 0.98 (d, J=6,0Hz, 3H) 1 .1 5 (d, J=6.0Hz, 3H) 2.76-2.88 (m, 2H) 2.96 (dd, J=4.4, 13.2Hz, 1 H) 3.33 (dd, J=2.8, 1 0.4Hz, 
1H) 3.47 (Sept, J=6.0Hz, 1H) 4.13-4.19 (m, 2H) 4.48 (d, J=6.0Hz, 1H) 4.56-4.62 (m, 1H) 5.30 (dd, J=4. 4, 9.2Hz, 1H) 
7.16-7.18 (m, 1H) 7.21-7.36 (m, 8H) 

35 

Production example 587c) 

4-Benzyl-3-(3-{3-[3-(2,4-dichloro-phenoxy)-1-propynyl]-phenyl}-2-isopropoxypropionyl)-oxazolidin-2-one 
40 [1696] 



45 




[1697] Using 4-benzyl-3-{3-[3-(3-hydroxy-1 -propynyl)phenyl]-2-isopropoxypropionyl}oxazolidin-2-one, the title com- 
pound was obtained in the same manner as described in Production examples 102c) and Example 102d). 
1 H NMR (CDCI3) 

5 : 0.98 (d, J=6.0Hz, 3H) 1 .15 (d, J=6.4Hz, 3H) 2.77-2. 93 (m, 2H) 2.96 (dd, J=4.4, 1 3.6Hz, 1 H) 3.32 (dd, J=3.6, 1 3.2Hz, 
55 1H) 3.45 (Sept, J=6.0Hz, 1H)4. 13-4.19 (m, 2H) 4.57-4. 61 (m, 1H) 4.97 (s, 2H) 5.27 (dd, J=4.0, 9.2Hz, 1H)7.10(d, 
J=8.8Hz, 1H) 7.17-7.39 (m, 11 H) 



275 



EP 1 380 562 A1 

Example 587d) 3-{3-[3-(2,4-Dichlorophenoxy)'1>propynyl}-pheny)}'2(S)-isopropoxvpropanoic acid 
[1698] 




[1699] Using 4-benzyl-3-(3-{3-[3-(2,4-dichlorophenoxy)-1-propynyl]phenyl}-2-isopropoxypropionyl)oxazolidin- 
2-one, an hydrolysis reaction was conducted in the same manner as described in Production example 279d), and after 
purification by reverse-phase high performance liquid chromatography, the title compound was obtained. 
MS m/e(ESI) 429 (MNa + ) 

Example 588. 3-{3-[3-(2,4-Dichlorophenyl)-2-propynyloxy]-phenyl}-2(S)-isopropoxypropanoic acid 
Production example 588a) 

4-Benzyt-3-(3-{3-[3-(2,4-dichlorophenyl)-2'propynyloxy]-phenyl}-2-isopropoxypropanoyl)oxazolidin-2-one 
[1700] 




[1701] Using 4(S)-benzyl-3-[3-(3-hydroxyphenyl)-2(S)-isopropoxypropynyl]oxazolidin-2-one and 1 -{3-bromo-1 -pro- 
pynyl)-2,4-dichlorobenzene, the title compound was obtained in the same manner as described in Production example 
77a). 

1 H NMR(CDCI 3 ) 

5 : 1 .02 (d, J=6.0Hz, 3H) 1 . 1 5 (d, J=6. 0Hz, 3H) 2.77 (dd, J=8.8, 1 3.2Hz, 1 H) 2.89-3.00 (m, 1 H) 2.77-3.32 (m, 2H) 3.52 
(Sept, J=6. 0Hz, 1H) 3.99 (t, J=8.4Hz, 1H) 4.08-4.13 (m, 1H) 4.49-4.54 (m, 1H) 4.93 (s, 2H) 5,40 (dd, J=5. 2, 8.4Hz, 
1H) 6.89-6.92 (m, 1H) 6.96 (d, J=5.6Hz, 1H) 7.00 (br, 1H) 7.16-7.34 (m, 7H) 7.37-7.40 (m, 2H) 

Example 588b) 3-{3-[3-(2 l 4-Dichlorophenyl)-2-propynyloxy]phenyl}-2(S)-isopropoxypropanoic acid 

[1702] 




[1703] Using 4-benzyl-3-(3-{3-[3-(2,4-dichlorophenyl)-2-propynyloxy]phenyl}-2-isopropoxypropanoyl)oxazolidin- 
2-one, an hydrolysis reaction was conducted in the same manner as described in Production example 279d), and after 
purification by reverse-phase high performance liquid chromatography, the title compound was obtained. 
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MS m/e(ES\) 429 (MNa + ) 

Example 589. 3-{3-[3-(4-Chtorophenyl)-2-propvnvloxyl-phenyl}-2(S)-isopropoxypropanoic acid 
Production example 589a) 

4-Benzyl-3-(3-{3-[3-(4-chlorophenyl)-2-propynyloxy]-phenyl}-2-isopropoxypropanoyl)oxazolidin-2-one 
[1704] 




[1705] Using 4(S)-ben2yl-3-[3-(3-hydroxyphenyl)-2(S)-isopropoxypropynyl]oxazoiidin-2-one and 1-(3-bromo-1-pro- 
pynyl)-4-chlorobenzene, the title compound was obtained in the same manner as described in Production example 
77a). 

1 H NMR (CDCI 3 ) 

5 : 1 .02 (d, J=6.0Hz, 3H) 1 .15 (d, J=6.4Hz, 3H) 2.77 (dd, J=9.6, 13.2Hz, 1H) 2.93-2.98 (m, 1 H) 3.29 (dd, J=4.0, 13.2Hz, 
1H) 3.52 (Sept, J=6.0Hz, 1H) 3.99 (t, J=9.6Hz, 1H) 4.08-4.15 (m, 1H) 4.50-4.54 (m, 1H) 4.88 (s, 2H) 5.40 (dd, J=5.6, 
8.4Hz, 1H) 6.87 (dd, J=2.4, 8.4Hz, 1H) 6.96 (d, J=7.6Hz, 1H) 7.00 (br, 1H) 7.18-7.21 (m, 2H) 7.27-7.37 (m, 8H) 

Example 589b) 3-{3-[3-(4-Chlorophenyl)-2-propynyloxy]-phenyl}-2(S)-isopropoxypropanoic acid 

[1706] 




[1707] Using 4-benzyl-3-(3-{3-[3-(4-chlorophenyl)-2-propynyloxy]phenyl}-2-isopropoxypropanoyl)-oxazolidin- 

2- one, an hydrolysis reaction was conducted in the same manner as described in Production example 279d), and after 
purification by reverse-phase high performance liquid chromatography, the title compound was obtained. 

MS m/e(ES\) 395 (MNa + ) 

Example 590. 3-[3-(2,4-Dichlorobenzoylaminooxy)phenyl1-2-isopropoxypropanoic acid 
Production example 590a) 

3- [1 ,3,2]Dioxaborinan-2-yl-benzaldehyde 
[1708] 
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[1709] 5.0 g of 3-Formylbenzene boronate was suspended in diethyl ether, and 3.7 ml of ethylene glycol was added, 
and the mixture was stirred at room temperature for 1 5 minutes. The solvent was concentrated, to give 1 0.36 g of the 
title compound as a colorless oil. 

Production example 590b) 

Ethyl 3-(3-boronyl-phenyl)-2-isopropoxyacrylate 

[1710] 




[1711] 2.38 g of Ethyl(diethoxyphosphoryl)isopropoxyacrylate was dissolved in anhydrous tetrahydrofuran, and 316 
mg of sodium hydride was added. This mixture was stirred at room temperature for 1 5 minutes, then a solution of 1 .0 
g of 3- [1, 3, 2]dioxaborinan-2-yl-benzaldehyde in N,N-dimethylformamide was added, and stirring was continued at 
room temperature for 1 hour. The reaction solution was diluted with ethyl acetate, washed with 1N hydrochloric acid 
and saturated brine. The organic layer was dried over anhydrous magnesium sulfate, and the solvent was evaporated. 
The residue was purified by silica gel column chromatography, to give 511 mg of the title compound as a colorless oil 
in the 3:2 hexane-ethyl acetate fraction. 

Production example 590c) 

Ethyl 3-(3-boronyl-phenyl)-2-isopropoxypropanoate 
[1712] 




[1713] 511 mg of Ethyl 3-(3-boronylphenyl)-2-isopropoxyacrylate was dissolved in anhydrous ethanol, and 10% pal- 
ladium carbon was added, and the mixture was stirred overnight at room temperature under an hydrogen atmosphere. 
The reaction solution was filtered, and the filtrate was concentrated, to give 539 mg of the title compound. 

Production example 590d) Ethyl 3-[3-(1 ,3-dioxo-1 ,3-dihydroisoindol-2-yloxy)phenyl]-2-isopropoxypropanoate 

[1714] 




[1715] 539 mg of Ethyl 3-(3-boronylphenyl)-2-isopropoxypropanoate, 389 mg of N-hydroxyphthalimide and 380 mg 
of copper (II) acetate were suspended in 1 0 ml of 1 ,2-dichloroehtane, and 0.2 ml of pyridine was added, and the mixture 
was stirred at room temperature for 3 days. The reaction solution was filtered through a silica gel column, and the 
filtrate was concentrated. The residue was purified by silica gel column chromatography, to give 275 mg of the title 
compound as a colorless oil in the 4:1 hexane-ethyl acetate fraction. 
1 HNMR(CDCI 3 ) 

5 : 0.99 (d, J=6.0Hz, 3H) 1.10 (d, J=6.4Hz, 3H) 1 .23 (t, J=4.8Hz, 3H) 2.89 (dd, J=9.6, 14.0Hz, 1H) 2.97 (dd, J=4.4, 
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13.6Hz, 1H) 3.46 (Sept, J=6.0Hz, 1H) 4.00 (dd, J=4.4, 9.2Hz, 1H) 4.13-4.21 (m, 2H) 7.01-7.06 (m, 3H) 7.25-7.28 (m, 
1H) 7.81-7.84 (m, 2H) 7.89-7.93 (m, 2H) 

Production example 590e) 

Ethyl 3-(3-aminooxyphenyl-2-isopropoxypropanoate 
[1716] 



0 



»Vi — f 



[171 7] 275 mg of Ethyl 3-[3-(1 ,3-dioxo-1 ,3-dihydroisoindol-2-yloxy)phenyl]-2-isopropoxypropionate was dissolved In 
ethanol, and 50 mg of hydrazine monohydrate was added. The mixture was stirred at 70°C for 30 minutes, then the 
insoluble substances were filtered off. The filtrate was concentrated. The residue was purified by silica gel column 
20 chromatography, to give 163 mg of the title compound as a colorless oil in the 3: 1 hexane-ethyl acetate fraction. 

Example 590f). 3-[3-(2,4-Dichlorobenzoylaminooxy)phenyl]-2-isopropoxypropanoic acid 

[1718] 

25 

CI 0 



30 CI 



r 



[171 9] 1 0 mg of Ethyl 3-(3-aminooxyphenyl-2-isopropoxypropionate and 7 mg of 2,4-dichlorobenzoic acid were dis- 
solved in 0.3 ml of N,N-dimethylformamide, 0.006 ml of diethyl phosphonate cyanide and 0.05 ml of triethylamine were 

35 added, and the mixture was stirred overnight at room temperature. The reaction solution was diluted with ethyl acetate 
and washed with water. The organic layer was concentrated, to give ethyl 3-[3-(2,4-dichlorobenzoylaminooxy)phenyl]- 
2-isopropoxypropionate. This product was then dissolved in 0.4 ml of ethanol, 0.1 ml of 5N sodium hydroxide was 
added, and the mixture was stirred overnight at room temperature. The reaction solution was treated with 1N hydro- 
chloric acid, extracted with ethyl acetate, and the organic layer was concentrated. The residue was purified by reverse- 

40 phase high performance liquid chromatography, to give the title compound, 
MS mJe(ES\) 434 (MNa + ) 

Example 591 . 3-[3-(4-chloro-2-fluorobenzoylaminooxy)phenyl]-2-isopropoxypropanoic acid 
45 [1720] 



[1721] Using 4-chloro-2-fluorobenzoic acid, the title compound was obtained in the same manner as described in 
55 Example 5901). 

MS m/e(ESI)418(MNa + ) 
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Example 592. 

3'[3-(4-Trifluoromethyl-2-fluorobenzoylaminooxy)phenyl]-2-isopropoxypropanoic acid 
[1722] 

[1723] Using 4-trifluoromethyl-2-fluorobenzic acid, the title compound was obtained in the same manner as described 

in Example 5900. 

MS m/e(ESI) 452 (MNa + ) 

Example 593. 3-[3-(4-Propoxy-2-chlorobenzoylaminooxy)-phenyl]-2-isopropoxypropanoic acid 
[1724] 



[1725] Using 4-propoxy-2-chlorobenzoic acid, the title compound was obtained in the same manner as described in 

Example 590f) . 

MS m/e(ESI) 458(MNa + ) 

Example 594. 2-lsopropoxy>3-{3'[(4-methyl-2-p-tolyl-thiazol-5"Carbonyl)aminooxy]phenyl}propanoic acid 
[1726] 




r 



[1727] Using 4-methyl-2-p-tolylthiazol-5-carboxylic acid, the title compound was obtained in the same manner as 
described in Example 590f). 
MS m/e(ESI) 477(MNa+) 
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Example 595). 

2(S)-3-{[3-(2,4-Dichlorophenyl)cail3amoyloxymethyU4-ethoxy]phenyl}-2-isopropoxypropanoic acid 



Production example 595a) 
[1728] 




[1729] Under the similar conditions to those described in Production example 332a), 2.4 g of 4-ethoxybenzaldehyde 
and 5.6g of (4S)-4-benzyl-3-(2-isopropoxyacetyl)-1 ,3-oxazolon-2-one were reacted, to give 7.2g of (4S)-3-((3R,2S)- 
3-(4-ethoxyphenyl)-3-hydroxy-2-isopropoxypropanoyl)-4-benzyl-1 ,3-oxazolan-2-one as a colorless solid. 
1 H-NMR (CDCI 3 ) 

6 : 1 : 1 5 (d, J=6.0Hz, 3H) 1 .20 (d, J=6.0Hz J 3H) 1 .38 (d, J=7.0Hz, 3H) 2.73 (dd, J=1 3.5, 1 0.0Hz, 1 H) 3.05 (d, J=5.4Hz, 
1H)3.16 (dd, J=13.5, 3.6Hz, 1H) 3.69 (sept, J=6.0Hz, 1H)3.70 (m, 1H) 3.99 (q, J=7.0Hz, 2H) 4.05 (m, 1H) 4.43 (m, 
1H) 4. 79 (t, J=5.4Hz, 1H) 5.41 (d, J=5.4Hz, 1H) 6.82 (d, J=8.0Hz, 2H) 7.19 (d ( J=8.0Hz, 2H) 7.24-7.35 (m, 5H) 

Production example 595b) 

[1730] 




[1731] 7.2g of (4S)-3-[(3R,2S)-3-(4-Ethoxyphenyl)-3-hydroxy-2-isopropoxypropanoyl]-4-benzyl-1 ,3-oxazolan-2-one 
was dissolved in 200 ml of trifluoroacetic acid, 40 ml of triethylsilane was added, and the mixture was stirred for 24 
hours. The solvent was evaporated, and the residue was purified by silica gel column chromatography (elution solvent: 
hexane-ethyl acetate), to give 7.0g of (4S)-3-[(2S)-3-(4-ethoxyphenyl)-2-isopropoxypropanoyl]-4-benzyl-1 ,3-oxazolan- 
2-one as a colorless solid. 
1 H-NMR(CDCI 3 ) 

5 :1.03 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.39 (t, J=7.2Hz, 3H) 2.77 (dd, J=13.5, 9.9Hz, 1H) 2.88 (dd, J=13.8, 
8.4Hz, 1 H) 2.92 (dd, J=1 3.8, 6.0Hz, 1 H) 3.31 (dd, J=1 3.5,3.6Hz, 1 H) 3.52 (sept, J=6.0Hz, 1 H) 3.97 (dd, J=9.0, 3.6Hz, 
1 H) 3.98 (q, J=7.2Hz, 2H) 4.13(dd, J=9.0 f 2.4Hz, 1 H) 4.51 (dtd, J=9.6,3.6,2.4Hz, 1 H) 5.35 (dd, J=8.4,6.0Hz, 1 H) 6.79 
(d, J=8.0Hz, 2H) 7.20(d, J=8.0Hz, 2H) 7.20-7.34 (m, 5H) 
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Production example 595c) 
[1732] 




[1733] 7 . 0 g of (4S)-3-[(2S)-3-(4-Ethoxyphenyl)-2-isopropoxypropanoyl]-4-benzyl-1 ,3-oxazolan-2-one was hydro- 
lyzed and methylated in the same manner as described in Production example 332c), to give 3.9 g of methyl 2(S)- 
isopropoxy-3-(4-ethoxyphenyl)-propanoate as a colorless oil. 
1 H-NMR (CDCI 3 ) 

5: 0.95 (d, J=6.2Hz, 3H) 1 .13 (d, J=6.0Hz, 3H) 1 .39 (t, J=7.2Hz, 3H) 2.87(dd, J=13.7, 8.6Hz, 1 H) 2.94 (dd, J=13.7,5.2Hz, 
1 H) 3.48 (sept, J=6.2Hz, 1 H) 3.71 (s, 3H) 4.01 (q, J=7.2Hz, 2H) 4.02 (dd, J=8.6, 6.2Hz, 1 H) 6.80 (d, J=8.0Hz, 2H) 7.1 3 
(d, J=8.0Hz, 2H) 

Production example 595d) 

[1734] 




[1735] To a solution of 3.9 g of methyl 2(S)-isopropoxy-3-(4-ethoxyphenyl)propanoate in dichloromethane (180 ml) 
were added 4.58 g of silver sulfate and 3.72g of iodine, and the mixture was stirred for 1 8 hours. The reaction solution 
was poured into ethyl acetate (500 mi):water (200 ml), and excess iodine was decomposed with sodiumthiosulfate. 
The organic layer was dried over magnesium sulfate, and the solvent was evaporated. The residuewaspurifiedbysili- 
cagelcolumnchromatography (elution solvent: hexane-ethyl acetate), to give 3.9 g of methyl 2(S)-isopropoxy- 
3-(4-ethoxy-3-iodophenyl)propanoate as a yellow oil. 
1 H-NMR (CDCI3) 

5 :0.97 (d, J=6.1Hz, 3H) 1.15 (d, J=6.1Hz, 3H) 1.46 (t, J=6.9Hz, 3H) 2.83 (dd, J=13.6, 9.0Hz, 1H) 2.99 (dd, J=13.6, 
6.9Hz, 1H) 3.48 (sept, J=6.1Hz,1H) 3.72 (s,3H) 3.99 (dd, J=9.0Hz,1H) 4.06 (q, J=6.9Hz, 2H) 6.71 (d, J=8.5Hz, 1H) 
7.15 (dd, J=8.5,2.0Hz, 1H) 7.67 (d, J=2.0Hz,1H) 

Production example 595e) 

[1736] 




[1737] 0.43 g of Magnesium, 1 ml of tetrahydrofuran and 1 ,2-dibromomethane were heated, and several drops of 
chloromethyl-diisopropoxy methylsilane were added. The solution was cooled to 0°C, and a solution of 3.7 got silane 
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in tetrahydrofuran (30ml) was added dropwise. After 30 minutes, this solution was added to a 0.5M zinc chloride solution 
in tetrahydrofuran (35.5 ml), and after stirring this mixture for 30 minutes, a solution of 3.9 g of methyl 2(S)-isopropoxy- 
3-(4-ethoxy-3-iodophenyl)propanoate in tetrahydrofuran (50 ml) and 0.33 g of dichlorophosphinoferrocene palladium 
were added, and the mixture was heated under reflux for 40 hours. After adding an equivalent amount of zinc reagent, 

5 the solution was heated under reflux for another 16 hours. The reaction solution was poured into ethyl acetate (500 
ml) and a saturated solution of ammonium chloride (300 ml). The organic layer was dried over magnesium sulfate. 
The solvent was evaporated and the residue was purified by silica gel column chromatography (elution solvent: hexane- 
ethyl acetate), to give 5.6 g of methyl 2(S)-isopropoxy-3-{3-[(diisopropoxymethyl)methylsilanyl)-methyl]-4-ethoxyphe- 
nyljpropanoate as a yellow oil. 

io 1 H-NMR (CDCI 3 ) 

6* : 0.01 (s, 3H) 0.97 (d : J=6.2Hz, 3H) 1 .13 (d, J=6.2Hz : 3H) 1 .1 4 (d, J=6.2Hz, 6H) 1 .17 (d, J=6.2Hz, 6H) 1 .41 (t, J=7.0Hz, 
3H) 2.15 (d, J=14.0Hz, 1H) 2.19 (d, J=14.0Hz, 1H) 2.82 (dd, J=13, 6, 8.3Hz, 1H) 2.89 (dd, J=13.6, 5.5Hz, 1H) 3.48 
(sept, J=6.2Hz, 1H) 3.70 (s, 3H) 3.98 (q, J=7.0Hz, 2H) 4.01 (dd, J=8.3, 5.5Hz, 1H) 4.13 (sept, J=6.2Hz, 1H) 6.67 (d, 
J=8.3Hz, 1H) 6.90 (dd, J=8.3, 2.2Hz, 1H) 6.98 (d, J=2.2Hz, 1H) 

15 

Production example 595Q 
[1738] 



25 




[1739J To a solution of 5.6 g of methyl 2(S)-isopropoxy-3-{3-[(diisopropoxymethyl)methylsilanyl)methyl]-4-ethoxy- 
phenyljpropanoate in tetrahydrofuran (13 ml) and methanol (13 ml) were added 0.75 g of potassium fluoride, 1 .30 g 
of potassium hydrogencarbonate and 2.5 ml of 30% aqeous hydrogen peroxide solution. The mixture was stirred for 
30 24 hours. 3.0 g of sodium thiosulfate was added, and the mixture was poured into ethyl acetate (200 ml) : water (100 
ml). The organic layer was dried over magnesium sulfate, and the solvent was evaporated. The residue was purified 
by silica gel column chromatography (elution solvent: hexane-ethyl acetate), to give 1 .4 g of methyl 2(S)-isopropoxy- 
3-(9-ethoxy-3-hydroxymethylphenyl}-propanoate as a colorless oil. 
1 H-NMR(CDCI 3 ) 

35 6:0.97 (d, J=6.2Hz, 3H) 1 .14 (d, J=6.2Hz, 3H) 1 .43 (t, J=7.0Hz, 3H) 2.43 (t, J=5.9Hz, 1 H) 2.88 (dd, J=1 4.6, 9.0Hz, 1 H) 
2.95 (dd t J=14.6, 5.2Hz, 1H) 3.49 (sept, J=6.2Hz, 1H) 3.72 (s, 3H) 4.03 (dd, J=9.0, 5.2Hz, 1H) 4.07 (q, J=7.0Hz, 2H) 
4.66 (d,J=5.9Hz, 1H) 6.78 (d, J=8.2Hz, 1H) 7.11 (dd, J=8.2, 2.3Hz, 1H) 7.13 (d, J=2.3Hz, 1H) 

Production example 595g) 

40 

[1740] 



45 




50 

[1741] Under similar conditions to those described in Production example 147c), 2.5 g of methyl 2 (S)-isopropoxy- 
3-(4-ethoxy-3-hydroxymethylphenyl)propanoate and 1 .9 g of 2,4-dichlorophenylisocyanate were reacted, to give 3.0 
g of methyl 2{S)-3-{[3-(2,4-dichlorophenyl)carbamoyloxymethyl-4-ethoxy]phenyl}-2-isopropoxypropanoate as a color- 
less solid. 
55 1 H-NMR (CDCI3) 

6 : 0.96 (d, J=6.0Hz, 3H) 1.13 (d, J=6.0Hz, 3H) 1.41 (t, J=6.9Hz, 3H) 2.89 (dd, J=13.8, 9.0Hz, 1H) 2.95 (dd, J=13.8, 
5.1Hz, 1H) 3.49 (sept, J=6.0Hz, 1H) 3.71 (s, 3H) 4.04 (d, J=9.0, 5.1Hz, 1H) 4.05 (q, J=6.9Hz, 2H) 5.26 (s, 2H) 6.81 
(d, J=8.4Hz, 1 H) 7.1 5 (br. s, 1 H) 7.1 7 (dd, J=8.4, 2.3Hz, 1 H) 7.21 -7.23 (m, 2H) 7.35 (d, J=2.3Hz, 1 H) 8.1 8 (d, J=8.8Hz, 
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1H) 

Example 595h) 
5 [1742] 



10 




15 

[1743] 3.0 g of Methyl 2(S)-3-{[3-(2 ! 4-dichlorophenyl)caroamoyloxymethy^ 

panoate was hydrolyzed in the same manner as described in Production example 147d, to give 1.6 g of 2(S)-3-{ 
[3-(2,4-dichlorophenyl)carbamoyloxymethyl-4-ethoxy]phenyl}-2-isopropoxypropanoic acid as a colorless solid. 
1 H-NMR(CDCI 3 ) 

20 6:1.04(d, J=6.1Hz, 3H) 1.15 (d, J=6.1Hz, 3H) 1.41 (t, J=7.0Hz, 3H) 2.91 (dd, J=14.0, 7.9Hz, 1H) 3.08 (dd, J=14.0, 
3.5Hz, 1 H) 3.55 (sept, J=6.1 Hz, 1 H) 4.06z (q, J=7.GHz, 2H) 4.09 (dd, J=6.1 , 3.5Hz, 1 H) 5. 27 (s, 2H) 6.82 (d, J=8.3Hz, 
1H) 7.16 (br. s, 1H) 7.17 (dd, J=8.3, 2.2Hz, 1H) 7.24 (dd, J=9.0, 2.2Hz, 1H) 7.25 (d, J=2.2Hz, 1H) 7.36 (d, J=2.2Hz, 
1H)8.17(d, J=9.0Hz, 1H) 

25 Example 596. 

3-{3-[(2,5-Dichlarobenzyloxycarbonylamino)methyl]}-phenyl}-2(S)-isopropoxypropanoic acid 
[1744] 



35 



[1745] Using 3,4-dichlorobenzylchloride, the title compound was obtained in the same manner as described in Ex- 
ample 332e). 
40 1HNMR(CDCI 3 ) 

5: 1.00 (d, J=6.0Hz, 3H) 1.15 (d, J=6.4Hz, 3H) 2.95 (dd, J=8.0, 14.0Hz, 1H) 3.12 (dd, J=4.0, 14.0Hz, 1H)3.54 (Sept, 
J=6.0Hz 1H) 4.12 (q, J=4.0Hz, 1H) 4.37 (d, J=6.0Hz, 2H) 5.08 (s, 2H) 5.10 (br, 1H) 7.12-7.22 (m, 4H) 7.25-7.29 (m, 
1H) 7.41-7.47 (m, 2H) 
MS m/e{£S\) 462 (MNa + ) 

45 

Claims 

1. A carboxylic acid compound represented by the following formula, a salt thereof, an ester thereof or a hydrate of 
so them. 



R 1 



Wherein R 1 represents a hydrogen atom, hydroxyl group, halogen, carboxyl group, or a C^g alkyl group, a C^g 
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alkoxy group, a C v6 alkylthio group, a Cj.g hydroxyalkyl group, a C,. 6 hydroxyalkoxy group, a hydroxyalkylthio 
group, a C^.g aminoalkyl group, an amino C^.g alkoxy group, an amino C^ e alkylthio group, a halogeno C^, 6 alkyl 
group, a halogeno C^ e alkoxy group, a halogeno-C^g alkylthio group, a C 2 . 12 alkoxyalkyl group, a C 2 . 12 alkoxy- 
alkoxy group, a C 2 . 12 alkoxyalkylthio group, a C 3 . 7 cycloalkyl group, a C 3 . 7 cycloalkyloxy group, a C 4 . 13 cycloalky- 
lalkyloxy group, a C3. 7 cycloalkylthio group, a C 2 . 6 alkenyl group, a C 2 . 6 alkenyloxy group, C 2 . 6 alkenylthio group, 
a C 2 _ 6 alkynyl group, a C 2 . 6 alkynyloxy group, a C 2 . 6 alkynylthio group, a C 6 . 12 aryl group, a Cg_ 12 aryloxy group, 
a C 6 . 12 arylthio group, a C 7 . 18 alkylaryl group, a C 7 . 18 alkylaryloxy group, a C 7 . 18 alkylarylthio group, a C 7 . 18 aralkyl 
group, a C 7 . 18 aralkyloxy group or a C 7 .-| Q aralkylthio group, each of which may have one or more substituents; L 
represents a single bond, or a C-,. 6 alkylene group, a C 2 . 6 alkenylene group or a C 2 . 6 alkynylene group, each of 
which may have one or more substituents; M represents a single bond, or a C^g alkylene group, a C 2 . 6 alkenylene 
group or a C 2 . 6 alkynylene group, each of which may have one or more substituents; T represents a single bond, 
or a C-,,3 alkylene group, a C 2 . 3 alkenylene group or a C 2 . 3 alkynylene group, each of which may have one ormore 
substituents; W represents a carboxyl group; 

represents a single bond or a double bond; X represents a single bond, oxygen atom, a group represented by 
-NR X1 CQ 1 0- (wherein Q 1 represents an oxygen atom or sulfur atom; and R X1 represents a hydrogen atom, formyl 
group, or a C^g alkyl group, a C V6 hydroxyalkyl group, a C V6 aminoalkyl group, a halogeno C^g alkyl group, a 
C 2 . 12 alkoxyalkyl group, a C 3 . 7 cycloalkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 6 . 12 aryl group, a 
C 7 . 18 alkylaryl group, a C 7 . 18 aralkyl group, a C 2 . 7 aliphatic acyl group or a C 7 . 19 aromatic acyl group, each of 
which may have one or more substituents), -OCQ 1 NR x1 - (wherein Q 1 and R X1 are as defined above) , -CQ 1 NR X1 0- 
(wherein Q 1 and R X1 are as defined above), ONR x1 CQ 1 - (wherein Q 1 and R X1 are as defined above), -Q 2 S0 2 - 
(wherein Q 2 is an oxygen atom or -NR X1 °- (wherein R X1 ° represents a hydrogen atom, formyl group, or a C^. s 
alkyl group, a C,_g hydroxyalkyl group, a C^g aminoalkyl group, a halogeno-C^g alkyl group, a C 2 . 12 alkoxyalkyl 
group, a C 3 . 7 cycloalkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 6 . 12 aryl group, a C 7 . 18 alkylaryl 
group, a C 7 . 18 aralkyl group, a C 2 . 7 aliphatic acyl group or a C 7 . 19 aromatic acyl group, each of which may have 
one or more substituents) ) or -S0 2 Q 2 - (wherein Q 2 is as defined above), or a group represented by the formula: 



iX2 



>X2 



iX2 



Q 1 



N 

R* 3 i« 



,X2 



n 

X3 



R X2 -Q"-f 



»X3 



>X4 



3 



,X2 



iX5 



X6 oX7 



-qH 



Rr r 



'n 

,X3 



V 

X4 



|3_ 



Q4- 



-4 









RX 5 



x 



RX 



RX 4 



or 




(wherein Q 1 , Q 2 and R X1 are as defined above; k represents 0 to 5; m represents 1 to 5; n and p are the same as 
or different from each other and each represents 1 to 5; R^, R X3 , R X4 , R X5 , R X6 , R X7 , R x8 and R X9 are the same 
as or different from each other and each represents a hydrogen atom, hydroxy group, halogen, -N(R X11 )R X12 - 
(wherein R X11 and R X12 are the same as or different from each other and each represents a hydrogen atom, formyl 
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group, or a Cj.g alkyl group, a C,. 6 hydroxyalkyl group, a C,. 6 aminoalkyl group, a halogeno-Cj.g alkyl group, a 
C 2 .-i2 alkoxyalkyl group, a C 3 . 7 cycloalkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a Cg_ 12 ar W O^oup, a 
C 7 . 18 alkylaryl group, a C 7 . 18 aralkyl group, a C 2 _ 7 aliphatic acyl group or a C 7 . 19 aromatic acyl group, each of 
which may have one or more substituents) or a alkyl group, C v6 alkoxy group, a C^_ 6 alkylthio group, a C^g 
hydroxyalkyl group, a C V6 hydroxyalkoxy group, aC^ hydroxyalkylthio group, a aminoalkyl group, a C^g 
aminoalkoxy group, a C^g aminoalkylthio group, a halogeno-C-,^ alkyl group, a halogeno-C^g alkoxy group, a 
halogeno-Cj.g alkylthio group, a C 2 _ 12 alkoxyalkyl group, a C 2 . 12 alkoxyalkoxy group, a C 2 . 12 alkoxyalkylthio group, 
a C 3 . 7 cycloalkyl group, a cycloalkyloxy group, a C^^ cycloalkylalkyloxy group, a cycloalkylthio group, 
a C 2 .g alkenyl group, a C 2 . 6 alkenyloxy group, a C 2 . 6 alkenylthio group, a C 2 . 6 alkynyl group, a C 2 . 6 alkynyloxy 
group, a C 2 . 6 alkynylthio group, a C 6 . 12 aryl group, a C 6 . 12 aryloxy group, a C 6 . 12 arylthio group, a C 7 . 18 alkylaryl 
group : a C 7 . 18 alkylaryloxy group, a C 7 . 18 alkylarylthio group, a C 7 . 18 aralkyl group, a C 7 . 18 aralkyloxy group or a 
C 7 . 18 aralkylthio group, each of which may have one or more substituents, provided that Ft* 2 and R x3 , and/or R X4 
and R X5 may together form a ring; and Q 3 and Q 4 are the same as or different from each other and each represents 
an oxygen atom, (O)S(O) or NR X1 ° (wherein NR X1 ° is as defined above) ) ; Y represents a 5- to 14-membered 
aromatic group or a C 3 . 7 alicyclic hydrocarbon group, each of which may have one or more substituents and one 
ormore hetero atoms; and the ring Z represents a 5- to 14-membered aromatic group which may have 1 to 4 
substituents and one or more hetero atoms, and wherein part of the ring may be saturated. 

The carboxylic acid compound according to claim 1 , a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), Y is a 5- to 14-membered aromatic group which may have 1 to 4 substituents and one or more 
hetero atoms. 

The carboxylic acid compound according to claim 1 or 2, a salt thereof, an ester thereof or a hydrate of them, 
wherein in the formula (I), X is a group represented by -NR x1 CQ 1 0-(wherein Q 1 and R X1 are as defined above), 
-OCQ 1 NR X1 -(wherein Q 1 and R X1 are as defined above), -CQ 1 NR X1 0- (wherein Q 1 and R X1 are as defined above), 
0NR X1 CQ 1 - (wherein Q 1 and R X1 are as defined above), -Q 2 S0 2 - (wherein Q 2 is as defined above) or -S02Q 2 - 
(wherein Q 2 is as defined above), or a group represented by the formula: 



or 




wherein Q 1 , Q 2 , k, m, n, p, R^, R X3 R X4 R X5 , R X6 , R X7 , R X8 and R X9 are as defined above. 

The carboxylic acid compound according to any one of claims 1 to 3, a salt thereof, an ester thereof or a hydrate 
of them, wherein in the formula (I), X is -NR X1 CQ 1 0- (wherein Q 1 and R X1 are as defined above) or -0CQ 1 NR X1 - 
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(Q 1 and R X1 are as defined above). 



5. The carboxylic acid compound according to any one of claims 1 to 3, a salt thereof, an ester thereof or a hydrate 
of them, wherein In the formula (I), X is a group represented by the formula: 




wherein n, Q 3 , Q 4 , and R X3 are as defined above . 

6. The carboxylic acid compound according to claim 1 , a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), L is a single bond or a C,_ 6 alkylene group which may have one or more substituents; X is a 
single bond or oxygen atom; and T is a C 2 . 6 alkynylene group which may have one or more substituents. 

7. The carboxylic acid compound according, to claim 1 , a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), L is a C 2 ^ alkynylene which may have one or more substituents; X is a single bond or oxygen 
atom; and T is a single bond or a alkylene group which may have one or more substituents. 

8. The carboxylic acid compound according to claim 1 , a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), X is a group represented by the formula: 



»X2 



,X2 



Ar Qi 



or 



wherein Q 2 and R X2 are as defined above. 

9. The carboxylic acid compound according to claim 1 , a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), X is a group represented by the formula: 



>X2 



N' 



R X3 R*« 



wherein n, Q 1 , Q 4 , R X1 , R X2 and R X3 are as defined above. 



10. The carboxylic acid compound according to claim 1 , a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), X is a group represented by the formula: 



,X2 



-qhHp*- 

X3 



wherein Q 3 and Q 4 represent an oxygen atom; and n, R X2 and R X3 are as defined above. 
11. The carboxylic acid according to claim 10, a salt thereof, an ester thereof or a hydrate of them, wherein in the 
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formula (I), X is a group represented by the formula: 



,X2 



X3 



(wherein Q 3 and Q 4 represent an oxygen atom; n represents 2 to 5; and R X2 and R X3 are as defined above, 
provided that either one of R X2 and R X3 should be a group other than a hydrogen atom) ; L is a single bond or a 
alkylene group which may have one or more substituents; and T is a single bond or a C^. 3 alkylene group 
which may have one or more substituents. 



12. Thecarboxylic acid compound according to claim 4, a salt thereof , an ester thereof or a hyrdate of them, wherein 
in the formula (I), X is a group represented by the formula - NR X1 CQ 1 0- (wherein Q 1 represents an oxygen atom, 
R X1 is as defined above) or -OCQ 1 NR x1 - (wherein Q 1 represents an oxygen atom, R X1 is as defined above), L is 
a single bond or a alkylene group which may have one or more substituents, and T is a single bond or a 0^. 3 
alkylene group which may have one or more substituents. 

13. The carboxylic acid compound according to claim 8, a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), X is a group represented by the formula: 



R* 2 R« 

(wherein, Q 2 represents an oxygen atom and R X2 is as defined above); L is a single bond or a 0^. 3 alkylene group 
which may have one or more substituents; and T is a single bond or a alkylene group which may have one 
or more substituents. 



14. The carboxylic acid compound according to claim 9, a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), X is a group represented by the formula: 




(wherein, Q 1 and Q 4 represent an oxygen atom; R X1 , R X2 and R X3 are as defined above; and n represents 1 to 
5); L is a single bond or a alkylene group which may have one or more substituents; and T is a single bond 
or a C-1.3 alkylene group which may have one or more substituents. 

15. The carboxylic acid compound according to claim 3, a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), X is -Q 2 S0 2 - or -S0 2 Q 2 - (wherein Q 2 represents an oxygen atom); L is a single bond or a C V3 
alkylene group which may have one or more substituents; and T is a single bond or a alkylene group which 
may have one or more substituents. 

16. The carboxylic acid compound according to claim 3, a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), X is -CQ 1 NR X1 0- or-ONR x1 CQ 1 - (wherein Q 1 represents an oxygen atom; and R X1 is as defined 
above); L is a single bond or a alkylene group which may have one or more substituents; and T is a single 
bond or a C^ 3 alkylene group which may have one or more substituents. 

17. The carboxylic acid compound according to claim 1 1 , a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), wherein M is a alkylene group; R 1 is a carboxyl group, or a alkyl group, a C,. s alkoxy 
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group, aC^ alkylthio group, a C 6 . 12 aryloxy group or a C 7 . 18 aralkyloxy group, each of which may have one or 
more substituents. 

1 8. The carboxylic acid compound according to claim 1 7, a salt thereof, an ester thereof or a hydrate of them, wherein 
5 in the formula (I), the ring Z is a 1 ,3-phenylene group which may have 1 to 4 substituents. 

19. The carboxylic acid compound according to claim 11 or 18, a salt thereof, an ester thereof or a hydrate of them, 
wherein in the formula (I), X is a group represented by the formula: 



10 



15 



35 



R* 2 



R 



X3 



wherein Q 3 and Q 4 represent an oxygen atom; n represents 3 to 5; and R X2 and R X3 represent a hydrogen atom, 
hydroxyl group or fluorine atom, provided that either one of R X2 and R X3 should be a group other than hydrogen 
20 atom. 

20. The carboxylic acid compound according to claim 1 9, a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), X is represented by the formula: 

25 




30 21 . The carboxylic acid compound according to claim 1 9, a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), X is represented by the formula: 




22. The carboxylic acid compound according to any one of claims 1 9 to 21 , a salt thereof, an ester thereof or a hydrate 
of them, wherein in the formula (I), M is a methylene group; and R 1 is a C^.q alkoxy group which may have one or 

40 more substituents. 

23. The carboxylic acid compound according to claim 12, a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I) , M is aC,. 6 alkylene group; and R 1 is a carboxyl group, or a C 1a6 alkyl group, a Cj.g alkoxy group, 
a alkylthio group, a C 6 . 12 aryloxy group or a C 7 . 18 aralkyloxy group, each of which may have one or more 

45 substituents. 

24. The carboxylic acid compou nd according to claim 23, a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), L is a C^ 3 alkylene group which may have one or more substituents; and T is a C 1 . 3 alkylene 
group which may have one or more substituents. 

50 

25. The carboxylic acid compound according to claim 24, a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), the ring 2 is a 1 ,3-phenylene group which may have 1 to 4 substituents. 

26. The carboxylic acid compound according to claim 25, a salt thereof, an ester thereof or a hydrate of them, wherein 
55 jn the formula (I) , M is a methylene group; and R 1 is a C v6 alkoxy group which may have one or more substituents. 

27. The carboxylic acid compound according to any one of claims 6, 7, 13, 14, 15 and 16, a salt thereof, an ester 
thereof or a hydrate of them, wherein in the formula (I), M is a C^g alkylene group; R 1 is a carboxyl group, or a 
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C^e alkyl group, a C^e alkoxy group, a C V6 aikylthio group, a Cg.^ aryloxy group or a C 7 . 1Q aralkyloxy group, 
each of which may have one or more substituents. 

28. The carboxylic acid compound according to any one of claims 1 1 to 27, a salt thereof, an ester thereof or a hydrate 
of them, wherein in the formula (I), Y is a phenyl group which may have 1 or 2 substituents. 

29. The carboxylic acid compound according to claim 1 , a salt thereof, an ester thereof or a hydrate of them, wherein 
in the formula (I), a group represented by the formula: 

Y-jL-X-T— 

(wherein each symbol represents a group as defined above) and a group represented by the formula: 



(wherein each symbol represents a group as defined above) are bound with each other on the ring 2 via from 2 
to 8 atoms. 

30. The carboxylic acid compound according to claim 1 . a salt thereof, an ester thereof or a hydrate of them, wherein 
the compound represented by the formula (I) is one selected from: 



acid; 



2- isopropoxy-3-(3-[3-(2,4-dichlorophenyl)-2-propynyl]oxyphenyl)propanoic acid; 

3- 3-[3-(9-trifluoromethylphenyl)-1-hydroxy-1-methyl-2-propynyl]phenyl-2-isopropoxyprapanoic acid; 
2-isopropoxy-3-[3-([4-(trifluoromethyl)benzyl]-oxyethaneimidoyl)phenyl]propanoic acid; 

2- ethoxy-3-{3-[2-({[4-(trifluoromethyl)anilino]-carbonyl}oxy)ethyl]phenyl}propanoic acid; 

3- {3-[3-(4-chloro-2-cyanophenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid; 

2- isopropoxy-3-(3-{[({[4-trifluoromethoxybenzyl)-oxy}carbonyl)amino]methyl}phenyl)propanoic acid; 

3- {3-[3-(2,4-dichlorophenoxy)-2(S)-hydroxypropoxy]phenyl}-2(S)-isopropoxypropanoic acid; 
3-{3-[3-(4-chloro-2-cyanophenoxy)-2(S)-hydroxypropoxy]phenyl}-2(S)-isopropoxypropanoic acid; 

3-(3-{2(S)-hydroxy-3-[3-(1-hydroxy-1-methylethyl)-phenoxy]propoxy}phenyl)-2(S)-isopropoxypropanoic 



10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
acid 
27 
28 
29 
30 
31 



3-(3-{2(R)-hydroxy-3-[4-chlorophenoxy]propoxy}-phenyl)-2(S)-isopropoxypropanoic acid; 
3-(3-{2(S)-hydroxy-3-[2,4-dimethylphenoxyl-propoxy}phenyl)-2(S)-isopropoxypropanoic acid; 
3-(3-{2(S)-hydroxy-3-[4-chloro-2-fluorophenoxy]-propoxy}phenyl)-2(S)-isopropoxypropanoic acid; 
3-{3-[3-(2,4-dichlorophenoxy)-2(R)-hydroxypropoxy]phenyl}-2(S)-isopropoxypropanoic acid; 
3-{3-[3-(4-chloro-2-cyanophenoxy)-2(R)-hydroxypropoxy]phenyl}-2(S)-isopropoxypropanoic acid; 
3-(3-{2(R)-hydroxy-3-[2,4-dimethylphenoxy)-propoxy}phenyl)-2(S)-isopropaxypropanoic acid; 
3-{3-[3-(2,4-dichlorophenoxy)-2(R)-fluoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid; 
3-{3-[3-(4-chlorophenoxy)-2(S)-fluoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid; 
3-{3-[3-(4-chloro-2-cyanophenoxy)-2(R)-fluoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid; 
3-{3-[3-(2,4-dichlorophenoxy)-2(S)-fluoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid; 
3-{3-[3-(4-chlorophenoxy)-2(R)-fluoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid; 
3-{3-[3-(4-chloro-2-cyanophenoxy)-2(S)-fluoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid; 
3-{3-[3-(2,4-dimethylphenoxy)-2(S)-fluoropropoxy]phenyl}-2(S)-isopropoxypropanoic acid; 
2(S)-isopropoxy-3-{3-[(4-trifluoromethylbenzyloxycarbonylamino)methyl]phenyl}-propanoic acid; 
2(S)-isopropoxy-3-{3-[(3-trifluoromethylbenzyloxycarbonylamino)methyl]phenyl}-propanoic acid; 
2(S)-isopropoxy-3-{3-[(4-trifluoromethoxybenzyloxycarbonylamino)methyl]phenyl}-propanoic acid; 
3-(3-{[4-(1-hydroxy-1-methylethyl)-benzyloxycarbonylamino]methyl}phenyl)-2(S)-isopropoxypropanoic 

> 

3-(3-{[2 t 5-dichlorobenzyloxycarbonylamino]-methyl}phenyl)-2(S)-isopropoxypropanoic acid; 
3-(3-{[4-ethoxybenzyloxycarbonylamino]methyl}-phenyl)-2(S)-isopropoxypropanoic acid; 
3-(3-{[3-trifluoromethoxybenzyloxycarbonylamino]-methyl}phenyl)-2(S)-isopropaxypropanoic acid; 
3-(3-{[2-(4-chlorophenyl)ethoxycarbonylamino]-methyl}phenyl)-2(S)-isopropoxypropanoic acid; 
2(S)-isopropoxy-3-{3-[(quinolin-2-ylmethoxycart)onylamino)methyl]phenyl}propanoic acid; 
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(32) 3-{[3-(2,4-dichlorophenyl)cail3amoyloxymethyl-4-ethoxy]phenyl}-2-isopropoxypropanoic acid; 

(33) 3-({4-[5-(benzo[1 ,3]dioxolyl)]-carbamoyloxymethyl}phenyl)-2-isopropoxy-propanoic acid; 

(34) 3-{3-[3-(2,4-dichlorophenoxy)-1 -propynyl]phenyl}-2(S)-isopropoxypropanoic acid; 

(35) 3-{3-[3-(2,4-dichlorophenyl)-2-propynyloxy]phenyl}-2(S)-isopropoxypropanoic acid; 

(36) 3-{3-[3-(4-chlorophenyl)-2-propynyloxy]phenyl}-2(S)-isopropoxypropanoic acid; 

(37) 2(S)-3-{[3-(2,4-dichlorophenyl)carbamoyloxymethyl-4-ethoxy]phenyl}-2-isopropoxypropanoic acid; 

(38) 3-{3-[2-(4-chlorophenoxy)acetylamino]-4-ethoxyphenyl}-2-isopropoxypropanoic acid; 

(39) 3-{3-[2-(2,4-dichlorophenoxy)acetylamino]-4-ethoxyphenyl}-2-isopropoxypropanoic acid; and 

(40) 3-{4-[3-(4-chloro-2-cyanophenoxy)-2-hydroxypropoxy]phenyl}-2-isopropoxypropanoic acid. 

31. A medicament comprising a carboxylic acid compound represented by the following formula, a salt thereof, an 
ester thereof or a hydrate of them. 



W 



(I) 



Wherein R 1 represents a hydrogen atom, hydroxyl group, halogen, carboxyl group, or a C^g alkyl group, a C,. 6 
alkoxy group, a C|. 6 alkylthio group, a C^g hydroxyalkyl group, a C^g hydroxyalkoxy group, a C|_ 6 hydroxyalkylthio 
group, a C^_ 6 aminoalkyl group, an amino Cj.g alkoxy group, an amino C-j.g alkylthio group, a halogeno C^g alkyl 
group, a halogeno C^g alkoxy group, a halogeno-C^g alkylthio group, a C 2 . 12 alkoxyalkyl group, a C 2 . 12 alkoxy- 
alkoxy group, a C 2 . 12 alkoxyalkylthio group, a C 3 . 7 cycloalkyl group, a C 3 . 7 cycloalkyloxy group, a cycloalky- 
lalkyloxy group, a C3_ 7 cycloalkylthio group, a C 2 . 6 alkenyl group, a C 2 . 6 alkenyloxy group, C 2 _g alkenylthio group, 
a C 2 . 6 alkynyl group, a C 2 . 6 alkynyloxy group, a C 2 . 6 alkynylthio group, a C 6 _ 12 aryl group, a Cg_ 12 aryloxy group, 
a C^ 12 arylthio group, a C 7 . 18 alkylaryl group, a C 7 . 18 alkylaryloxy group, a C 7 . 18 alkylarylthio group, a C 7 . 18 aralkyl 
group, a C 7 . 18 aralkyloxy group or a C 7 . 18 aralkylthio group, each of which may have one or more substituents; L 
represents a single bond, or a C,.g alkylene group, a C 2 . 6 alkenylene group or a C 2 _ 6 alkynylene group, each of 
which may have one or more substituents; M represents a single bond, or a C^g alkylene group, a C 2 . 6 alkenylene 
group or a C 2 . 6 alkynylene group, each of which may have one or more substituents; T represents a single bond, 
or a alkylene group, a C 2 . 3 alkenylene group or a C 2 _ 3 alkynylene group, each of which may have one or more 
substituents; W represents a carboxyl group; 

represents a single bond or a double bond; X represents a single bond, oxygen atom, a group represented by 
-NR X1 CQ 1 0- (wherein Q 1 represents an oxygen atom or sulfur atom; and R X1 represents a hydrogen atom, formyl 
group, or a C,. 6 alkyl group, a C,_ 6 hydroxyalkyl group, a C,.g aminoalkyl group, a halogeno alkyl group, a 
C 2 . 12 alkoxyalkyl group, a C 3 . 7 cycloalkyl group, a C 2 . 6 alkenyl group, a C 2 . 8 alkynyl group, a Cg_ 12 aryl group, a 
C 7 . 18 alkylaryl group, a C 7 . 18 aralkyl group, a C 2 . 7 aliphatic acyl group or a C 7 . 19 aromatic acyl group, each of 
which may have one or more substituents) , -OCQ 1 NR x1 - (wherein Q 1 and R X1 are as defined above), -CQ 1 NR X1 0- 
(wherein Q 1 and R X1 are as defined above), 0NR X1 CQ 1 - (wherein Q 1 and R X1 are as defined above) , -Q 2 S0 2 - 
(wherein Q 2 is an oxygen atom or -NR X1 °- (wherein R X1 ° represents a hydrogen atom, formyl group, or a C^g 
alkyl group, a C^g hydroxyalkyl group, a C^g aminoalkyl group, a halogeno-Cj.g alkyl group, a C 2 .i 2 alkoxyalkyl 
group, a C 3 . 7 cycloalkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a Cg_ 12 aryl group, a C 7 . 18 alkylaryl 
group, a C 7 . 18 aralkyl group, a C 2 . 7 aliphatic acyl group or a C 7 . 19 aromatic acyl group, each of which may have 
one or more substituents) ) or -S0 2 Q 2 - (wherein Q 2 is as defined above), or a group-represented by the formula: 



iX2 



, q1 



,X3 



N 



>X1 



n 

X3 



>X2 



n 

X3 



|X5 



X4 



3 
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R 



X2 



X7 



R X5 



RX 2 RX 6 RX 5 



Rt° R 




,3_ 



R 



X3 



X4 



r 



RX 3 ^RX 4 



or 




X6 



X7 



(wherein Q 1 , Q 2 and R X1 are as defined above; k represents 0 to 5; m represents 1 to 5; n and p are the same as 
or different from each other and each represents 1 to 5; R* 2 , R X3 , R X4 , R X5 , R xe , R X7 } R X8 and R X9 are the same 
as or different from each other and each represents a hydrogen atom, hydroxy group, halogen, -N(R X11 ) R X12 
(wherein R X11 and R X12 are the same as or different from each other and each represents a hydrogen atom, formyl 
group, or a alkyl group, a C^g hydroxyalkyl group, a C^g aminoalkyl group, a halogeno-C^g alkyl group, a 
C 2 . 12 alkoxyalkyl group, a C 3 . 7 cycloalkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a Cg. 12 ar Y | 9 rou P» a 
C 7 . 18 alkylaryl group, a C 7 . 18 aralkyl group, a C 2 . 7 aliphatic acyl group or a C 7 . 19 aromatic acyl group, each of 
which may have one or more substituents), or a C^g alkyl group, C^. s alkoxy group, a C^.g alkylthio group, a C^g 
hydroxyalkyl group, a C^g hydroxyalkoxy group, a C^g hydroxyalkylthio group, aC^ aminoalkyl group, a C^g 
aminoalkoxy group, a C,. 6 aminoalkylthio group, a halogeno-C^g alkyl group, a halogeno-C^g alkoxy group, a 
halogeno-C^g alkylthio group, a C 2 . 12 alkoxyalkyl group, a C 2 . 12 alkoxyalkoxy group, a C 2 . 12 alkoxyalkylthio group, 
a C 3 _ 7 cycloalkyl group, a cycloalkyloxy group, a C^ 3 cycloalkylaikyloxy group, a C 3 . 7 cycloalkylthio group, 
a C 2 _g alkenyl group, a C 2 . 6 alkenyloxy group, a C 2 . 6 alkenylthio group, a C 2 . 6 alkynyl group, a C 2 . 6 alkynyloxy 
group, a C 2 . 6 alkynylthio group, a C 6 . 12 aryl group, a C 6 . 12 aryloxy group, a Cg_ 12 arylthio group, a C 7 . 18 alkylaryl 
group, a C 7 . 18 alkylaryloxy group, a C 7 . 18 alkylarylthio group, a C 7 . 18 aralkyl group, a C 7 . 18 aratkyloxy group or a 
C 7 . 18 aralkylthio group, each of which may have one or more substituents, provided that R^ and R X3 , and/or R X4 
and R X5 may together form a ring; and Q 3 and Q 4 are the same as or different from each other and each represents 
an oxygen atom, (O)S(O) or NR X1 ° (wherein NR X1 ° is as defined above)) ; Y represents a 5- to 14-membered 
aromatic group or a C 3 . 7 alicyclic hydrocarbon group, each of which may have one or more substituents and one 
or more hetero atoms; and the ring Z represents a 5- to 14-membered aromatic group which may have 1 to 4 
substituents and one or more hetero atoms, and wherein part of the ring may be saturated. 

32. The medicament according to claim 31, which is based on PPAR a and ydual agonism. 

33. The medicament according to claim 31, which is based on PPAR a, P(8) and y triple agonism. 

34. The medicament according to any one of claims 31 to 33, which is an insulin sensitizer. 

35. The medicament according to any one of claims 31 to 33, which is an agent for preventing or treating diabetes 
mellitus. 

36. The medicament according to any one of claims 31 to 33, which is an agent for preventing or treating syndrome X. 

37. The medicament according to any one of claims 31 to 33, which is an agent for preventing or treating diabetic 
complications. 

38. The medicament according to any one of claims 31 to 33, which is an agent for preventing or treating hyperlipemia. 

39. The medicament according to any one of claims 31 to 33, which is a lipid-lowering agent. 
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40. The medicament according to any one of claims 31 to 33, which is an agent for preventing or treating obesity 

41. The medicament according to any one of claims 31 to 33, which is an agent for treating osteoporosis. 

5 42. The medicament according to any one of claims 31 to 33, which is an anti-inflammatory agent. 

43. The medicament according to any one of claims 31 to 33, which is an agent for preventing or treating digestive 
disease. 

10 44. The medicament according to claim 43, wherein the digestive disease is a disease selected from the group con- 
sisting of 1) inflammatory diseases of the digestive organs; 2) proliferative diseases of the digestive organs; and3) 
ulcerative diseases of the digestive organs. 

45. The medicament according to claim 44, wherein the inflammatory disease of the digestive organs is a disease 
15 selected from the group consisting of 1 ) ulcerative colitis; 2) Crohn's disease; 3) pancreatitis; and (4) gastritis. 

46. The medicament according to claim 44, wherein the inflammatory disease of the digestive organs is ulcerative 
colitis. 

20 47. An agent for preventing or treating a disease against which an insulin sensitizing action is efficacious, which com- 
prises the compound according to any one of claims 1 to 30 as the active ingredient. 

48. The agent for preventing or treating digestive disease according to claim 44, wherein the proliferative diseases of 
the digestive organs is a disease selected from the group consisting of 1) benign tumor of the digestive organs; 

25 2) digestive polyp; 3) hereditary polyposis syndrome; 4) colon cancer; 5) rectum cancer and 6) stomach cancer. 

49. The medicament according to any one of claims 31 to 33 whose action is improving energy metabolism, which is 
an agent for preventing or treating 1) stenocardia and myocardial infarction, and sequelae thereof; 2) senile de- 
mentia; or 3) cerebrovascular dementia. 

30 

50. The medicament according to any one of claims 31 to 33 which is an immunomodulatory agent. 

51. The medicament according to any one of claims 31 to 33 which is an agent for preventing or treating cancer. 

35 52. A method of preventing or treating a disease against which an insulin sensitizing action is efficacious, which com- 
prises administering to a patient a pharmaceutically effective amount of the carboxylic acid compound according 
to any one of claims 1 to 30, a salt thereof, an ester thereof or a hydrate of them. 

53. Use of the carboxylic acid compound according to any one of claims 1 to 30, a salt thereof, an ester thereof or a 
40 hydrate of them, for producing an agent for preventing or treating a disease against which an insulin sensitizing 

action is efficacious. 

54. A pharmaceutical composition comprising a carboxylic acid compound represented by the formula (I), a salt thereof, 
an ester thereof or a hydrate of them, and a pharmaceutically acceptable carrier. 

45 

55. A method of preventing or treating a disease against which PPAR a and y dual agonism or PPAR a, (3(8) and y 
triple agonism is efficacious, which comprises administering to a patient a pharmaceutically effective amount of 
the carboxylic acid compound according to any one of claims 1 to 30, a salt thereof, an ester thereof or a hydrate 
of them. 

50 

56. Use of the carboxylic acid compound according to any one of claims 1 to 30, a salt thereof, an ester thereof or a 
hydrate of them, for producing an agent for preventing or treating a disease against which PPAR a and y dual 
agonism or PPAR a, p(5) and y triple agonism is efficacious. 

55 57. The method according to claim 55, wherein the disease is diabetes mellitus; syndrome X; diabetic complications; 

hyperlipemia; a disease against which a lipid-lowering action is efficacious; obesity; osteoporosis; a disease against 
which an anti-inflammatory action is efficacious, digestive diseases including 1 ) inflammatory diseases of digestive 
organs including ulcerative colitis, Crohn's disease, pancreatitis and gastritis; 2) the proliferative diseases of di- 
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gestive organs including benign tumor of digestive organs, digestive polyp, hereditary polyposis syndrome, colon 
cancer, rectum cancer and stomach cancer; and 3) ulcerative diseases of digestive organs; 1) stenocardiaand 
myocardialinfarction, and sequelae thereof; 2) senile dementia; or 3) cerebrovascular dementia based on energy 
metabolism improving effect, respectively, a disease against which an immunomodulatory action is efficacious, or 
5 tumor disease. 

58. The use according to claim 56, wherein the disease is diabetes mellitus : syndrome X, diabetic complications, 
hyperlipemia, a disease against which a lipid-lowering action is efficacious, obesity, osteoporosis, a disease against 
which an anti-inflammatory action is efficacious, digestive diseases including 1 ) inflammatory diseases of digestive 

10 organs including ulcerative colitis, Crohn's disease, pancreatitis and gastritis; 2) the proliferative diseases of di- 

gestive organs including benign tumor of digestive organs, digestive polyp, hereditary polyposis syndrome, colon 
cancer, rectum cancer and stomach cancer; and 3) ulcerative diseases of digestive organs; 1 ) stenocardia and 
myocardialinfarction, and sequelae thereof; 2) senile dementia; or 3) cerebrovascular dementia based on energy 
metabolism improving effect, respectively, a disease against which an immunomodulatory action is efficacious, or 

15 tumor disease. 
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Full text 
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JP 2001-261612 A (Mitsui Chemicals, Ltd.), 
26 September, 2001 (26.09.01), 
Full text 
(Family: none) 

WO 01/55086 Al (Novo Nordisk A/S) , 

02 August, 2001 (02.08.01), 

Full text 

& US 2001/41709 A 

WO 01/55085 Al (Novo Nordisk A/S), 
02 August, 2001 (02.08.01), 
Full text 
(Family: none) 

Rico LAVOIE et al., "Design and Synthesis of a 
Novel Class of Histone Deacetylase Inhibitors", 
Bioorganic & Medicinal Chemistry Letters, 2001, 
Vol.11, NO. 21, pages 2847 to 2850 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 

1. ^] QaimsNos.: 52, 55, 57 

because (hey relate to subject matter not required to be searched by this Authority, namely: 
Claims 52, 55, and 57 fall under the category of methods for treatment of 
the human body by therapy and thus relate to a subject matter which this 
International Searching Authority is not required, under the provisions of 
Article 17(2) (a) (i) of the PCT and Rule 39.1(iv) of the Regulations under 
the PCT, to search. 

2. [7J QaimsNos.: 1-21, 23-25, 27-29, 31-51, 53, 54, 56, 58 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 

extent that no meaningful international search can be carried out, specifically: 
No inventive technical features are described and the claims are not 
sufficiently supported by the description. Consequently, claims 1-21, 23-25, 
27-29, 31-51, 53, 54, 56, and 58 do not comply with the requirements 
(continued to extra sheet) ... ... 

3. Q^J Claims Nos.: 

because they are dependent daims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box n Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1 . As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2. Q^J As ail searchable daims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. As only some of the required additional search fees were timely paid by the applicant, this intemaiionaJ search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the daims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

No protest accompanied the payment of additional search fees. 
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3/04, 3/06, 3/10, 9/10, 19/10, 25/28, A61P29/00, 35/00, 37/02, 
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(According to International Patent Classification (IPC) or to both 
national classification and IPC) 
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Continuation of Box No. 1-2 of continuation of first sheet (1) 

as provided for in Article 6 of the PCT and Rule 6.3(a) of the Regulations 
under the PCT. 

A technical feature common to the choices in claim 1 and the other 
claims is the structural part "C-W (W is carboxyl)." However, some 
compounds having this structural part and having dual agonistic activity 
against PPAR a and y are already known (for example, WO 99/08501 A2; 
Proceedings of the National Academy of Sciences of the U.S.A., 1997, 
Vol. 94, pp. 4312-4317, 4318-4323; and WO 99/16758 Al) . This structural 
part cannot hence be regarded as a technically characteristic structural 
part- Consequently, no technical feature is given in claim 1 and the 
other claims. 

Compounds capable of interacting with a receptor are usually limited 
to ones having a specific stereostructure, specific molecular size, 
specific hydrophilicity/hydrophobicity, specific functional group, 
etc. However, that the many compounds involved in claim 1 and the other 
claims are dual agonists (or triple agonists) against PPAR ct and y (in 
some cases, further against PPAR JM5) ) is not sufficiently supported 
by the description. 

Therefore, an international search was made for the compounds wherein 
R l is carboxyl or Ci-6 alkyl or alkoxy, L, X, and T each is an alkylene, 
alkenylene, or alkynylene group having two atoms of oxygen, sulfur, or 
nitrogen or an alkenylene or alkynylene group optionally containing an 
oxygen, sulfur, or nitrogen atom, 2 is 1, 3-phenylene, 1, 4-phenylene, 
or a cyclic indole group, and M is methylene and for the medicinal 
composition containing any of these compounds as the active ingredient. 
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